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REMEMBER WHEN CORE MEMORIES LOOKED LIKE WAR SURPLUS? 
MOST OF THEM STILL DO-—BUT NOT THE AMPEX RB. IT’S SMALL ... FITS NEATLY IN 10%” 


OF RACK SPACE. IT'S FAST...LOAD OR UNLOAD IN 5 MICROSECONDS, COMPLETE MEN- 
ORY CYCLE IN 8 MICROSECONDS. 'T REMEMBERS... UP TO 1024 WORDS, 4 TO 24 BITS PER 
WORD. AND TOO, THE NEW AMPEX RB LOOKS LIKE WHAT IT IS: A PRODUCT OF THE COM- 
PANY THAT PIONEERED CORE MEMORIES (FORMERLY TELEMETER MAGNETICS INC.). 
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BUT THERE'S MORE THAN BEAUTY BEHIND THE MODERN, SWING-DOWN FRONT PANEL 
.. INSPECTION, MAINTENANCE, AND REPLACEMENT !IS ACCOMPLISHED FROM THE 
FRONT... EVERY COMPONENT, EACH CIRCUIT, IS LITERALLY AT YOUR FINGERTIPS 
ALMOST INSTANTLY. WANT MORE INFORMATION ABOUT THE NEW AMPEX 0/ 
LOOK IN CORE MEMORIES? WRITE: CORE MEMORY DIVISION, AMPEX 
COMPUTER PRODUCTS CO., P.O. BOX 329, CULVER CITY, CALIF. aucex conource encovers commany 
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Senior mathematicians for Space Technology Leadership 
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REPRINTS OF THE DRAWINGS CREATED FOR THIS SERIES, SUITABLE FOR FRAMING, ARE AVAILABLE ON REQUEST. 


Through the centuries, the dynamical top, a toy of their youth, fascinated such men as Euler, D'Alembert, Lagrange, and 
Maxwell. It aided them in discovering laws regarding the rotation of bodies and in relating the phenomenon to mechanics. 
Today these laws serve as a springboard for the mathematician concerned with the advancement of space technology. 
The senior mathematician whose abilities exceed the challenge of his present assignment will find at Space Technology 


Laboratories, Inc. opportunity to explore and develop new areas of Space Technology Leadership. Your inquiry will be 
welcomed and will receive our meticulous attention. 


SPACE TECHNOLOGY LABORATORIES, INC. 


P.O. BOX 95005Y, LOS ANGELES 45, CALIFORNIA 
a subsidiary of Thompson Ramo Wooldridge Inc. 


Los Angeles * Santa Maria * Cape Canaveral * Washington, D. C. S/ Boston * Dayton * Huntsville * Edwards AFB « Canoga Park * Hawaii 
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ADVANCED PROGRAMMING 
$10,000-$20,000 











Our client, a top company in the data processing field, has immediate openings for creative minded programmers — 
professionals who wish to participate in advancing the state of the art in a stimulating atmosphere. Permanent 


assignments exist in prime locations — East, Los Angeles, Midwest. 


ASSIGNMENTS IN: CURRENT PROJECTS: 


Advanced Programming Techniques Intelligence 
Command & Control Systems 


Applied Research Administrative & Logistic Systems 


Analytical Techniques Space Systems 
; Air Traffic Control 
Operational Programming Support Anti-cuhmarine Warfare 
to study groups eo 
Communications Systems 
Indexing, Storage & Retrieval Weapons Systems 


QUALIFICATIONS: 

Candidates must be strong technically, but primarily interested in systems applications, 
as the project areas involve a great deal more than just computers or hardware. Spe- 
cifically, applicants must possess college degrees plus a minimum of three years of 
sophisticated large scale programming experience with commercial or military systems 
orientation. 


Please submit detailed resume including salary information 


All inquiries wiil be answered prompiily and treated confidentially 


HALBRECHT ASSOCIATES, INC. 


332 SOUTH MICHIGAN AVENUE ° CHICAGO 4, ILLINOIS e HArrison 7-2876 
576 Fifth Avenue 11749¥,. Wilshire Blvd. 
New York 36, New York Los Angeles 25, California 
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3) tor-elect), Miss Cleve Bovtell, went Western in 
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we aren't suggesting that conference attendees 
> 2° come to the WJCC in covered wagons but the 
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. ARTOC...the Army Tactical Operations Center 

... mobile electronic command post geared to 

3 the stepped-up pace of tomorrow’s battleground. 

% on ARTOC...a synthesis of the newest technique: 
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... gives the field commander a comprehensive 





up-to-the-minute visual display of the battle situation 


“ay. 


” ..- helps him make the right decision at the right time. 
> 
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ARTOC...is being developed 
by Aeronutronic Division 
of Ford Motor Company for 
the U.S. Army Signal Corps. It 
is one of many Aeronutronic 
programs aimed at simpli- 
fying military and industrial 
problems through the use 
of an advanced computer and data processing 
technology. These programs—and many 
others related to advanced weapon and space 
systems—are underway at Aeronutronic’s 
Engineering and Research Center in Newport 
Beach, California. They demonstrate Ford Motor 
Company’s rapidly-growing capability in 
meeting the needs of science and 
defense in the changing world. 


A booklet describing Aeronutronic’s 
accomplishments and capabilities is available 
to you on request. 


AERONUTRONIC 
AERONUTRONIC DIVISION Jord, or Company, DEFENSE PRODUCTS GROUP 


Ford Road, Newport Beach, California 


WEAPON AND SPACE SYSTEMS © COMPUTERS AND DATA PROCESSING SYSTEMS 
MISSILE RANGE SYSTEMS AND INSTRUMENTATION © ADVANCED ELECTRONICS 


Career opportunities are open for engineers and scientists 
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to the 
editor... 





Dear Sir: 


The February issue of DATAMA- 
TION contains an item about the re- 
scheduled delivery date of STRETCH 
to the Los Alamos Scientific Labora- 
tory. In this item you used several 
quotations from me which I feel were 
unfair to IBM and STRETCH, inas- 
much as the statements were a re- 
flection of the conditions in Decem- 
ber, when the telephone conversation 
took place, but certainly not in Feb- 
ruary when they were published. 


Since the conversation with DATA- 
MATION in December, the situation 
has changed markedly. For the past 
month, STRETCH has worked reli- 
ably and very well, not only on IBM 
diagnostic routines but also on Los 
Alamos production codes. 


I no longer feel that April 1 is an 
optimistic delivery date, since the 
performance and_ reliability of 
STRETCH has improved _ steadily 
over the last month. Formal reliability 
and performance tests will take place 
in Poughkeepsie during March on 
LASL problems for pre-shipment ac- 
ceptance. 


The speed of the computer is not 
likely to come up to our expectations 
of two years ago. STRETCH is still, 
however, a very powerful computer, 
and in my opinion, the most power- 
ful that is likely to appear for several 
years. We are eager to get it to Los 
Alamos, where we have a heavy work 
load waiting for it. 


In view of the new situation since 
December, I will appreciate it if you 
will make appropriate use of my pres- 
ent feelings to erase the negative im- 
pression that we were not satisfied 


with STRETCH in February. 


Mr. Benct CARLSON 
University of California 
Los Alamos Scientific Laboratory 


Editor's Note—To set the record 
straight, we must point out that our 
notes, backed up by Pacific Tele- 
phone Co. records, show that DATA- 
MATION interviewed Mr. Carlson on 
January 17, 1961, exactly five weeks 
before the magazine was in the hands 
of readers. 





























IF YOU'RE 
GOING TO BUY 


COMPUTER 


Here’s how to put the efficient new IBM 7090 computer to work for you... 
at less cost than you may have thought possible. 
You can rent a new IBM 7090 computer with 10 on-line tape drives, and two data 
channels in a new Data Processing Center in Cambridge, Massachusetts... at 
rental rates comparable to those being asked for the ‘‘old”” IBM 709 and 704. Yet 
the new 7090 is five and six times faster. Processing can be accomplished in a 
fraction of the time. 
You will find the savings considerable. 

In addition to the 7090, the following services are provided without charge: 


1. Equipment operation by experienced personnel. 


TIME, IT WILL 2. Up to date utility systems and consultation services. 
PAY YOU 3. Cards, paper, magnetic tape supplied free. 


4. Programming assistance for converting programs to the 7090. 


TO USE THE BEST 5. Use of extensive program library. 








HOW TO GET 
THE MOST FROM 
THE 


IBM 7090 


P. S.-MERGER COMING UP! 
Computime and Computer Services, inc. 
will soon become a part of C-E-1-R, Inc., 
fastest-growing computer-oriented re- 
search firm in the nation. This potent 
combination of physical and intellectual 
resources will provide a span of computer 
services unique in the entire industry for | 
breadth, depth, and completeness. | 





6. Mail service — work requests accompanied by programs received by mail will 
be carried out and returned as specified. 


Here’s all you do: for full eg rae 
details on the new IBM 7090 LOM PLITIAGE hos ee 


Data Processing Center, (the 
only one of its kind in New 
England) just write: 




















CSI’s staff of programming and operational personnel, with extensive experience 
on the IBM 704 and 709 computers, will insure your efficient use of this Data 
Processing Center. 
Complete programming assistance is available through Computer Services, Inc., 
parent company of Computime... whether the problem is modifying an existing 
program for use with the 7090; re-programming; or formulating and programming 
of new applications. 

CSI specializes in the design, analysis, evaluation, and programming of digital 
data processing and control systems. 

Whatever your data processing problem, chances are excellent that CSI’s com- 
plete range of services can ease your burden — and save you time and money: 


DATA PROCESSING SERVICES 

Systems Analysis, Programming, Operation: CSI’s Data Processing Division pro- 
vides complete analysis from formulation and programming to data preparation and 
computation. In addition to the new Cambridge Computer Center, CSI operates 
a fully staffed and equipped data processing center at its Englewood, N. J. facility. 


SYSTEMS ENGINEERING 

Special Purpose Equipment and Prototype Development: CSI can meet your needs 
for development and production of special purpose equipment with any or all of 
these services: systems analysis and iti ie sauces and circuit design, prototype devel- 


opment and manufacturing. @ ic OMPUTE R 


FOR COMPLETE INFORMATION | 
on CSI’s complete range of PQ. ISERVICES INC. 
data processing services, write: 25 HONECK — ENGLEWOOD, NEW JERSEY — Phone: LOwell 8-0662 
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Modern instrumentation systems demand equip- 
ment to make fast, precise measurements of 
AC signal waveforms, This required combina- 
tion of speed and accuracy is beyond the capa- 
bility of conventional techniques. For example, 
a conventional diode-capacitor AC/DC converter 
requires at least three seconds settling time to 
make 60 cps measurements. When many differ- 
ent signal sources must be scanned and meas- 
ured successively; this slow response time limits 
seriously the overall system speed. 


Slow response time is also a disadvantage in AC 
carrier systems. The transformer-driven diode 
bridge demodulators conventionally used as 
phase-sensitive AC measurement instrumenta- 
tion for these systems have inherent limitations 
in both speed and accuracy. They tend to com- 
promise the performance of instrumentation 
systems using them. 


There has been, then, a clear need for innova- 
tion in the field of AC measurement. Responding 
to this need, Adage has developed several new 
AC measurement techniques. Among these is 
the fast-averaging technique illustrated in the 
accompanying -waveform photographs. This 
technique offers substantially improved per- 
formance both for self-synchronous and phase- 
sensitive measurements. Response time, for 
example, is improved by more than a factor of 
ten to one. Used in conjunction with precision 
voltage to digital converters, modyles imple- 
menting these new measurement methods have 
been successfully applied in many industrial and 
military instrumentation systems. A typical solid- 
state, AC Signal Conditioner is comprised of 
three 5” x 8” epoxy fibreglass circuit modules, 
easily incorporated in any of the Adage VOLDI- 
CON® voltage to digital converters. 
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AC MEASUREMENT — 


FAST AND PRECISE 


§ 









FAST ACQUISITION 


J irel-isisalecesi-emmialelti@me-laremmel beelti amy: la-tie gent Mer talel 
the fast response time of Adage's Type ACS1 AC 
Averager. Short filter time constant allows the steady 
state value to be achieved quickly. 











PRECISE MEASUREMENT 


The ripple present in the output waveform does. not 
interfere with the precision of the measurement. 
‘ Timing circuitry insures that the voltage measured 
is that value present during the interval when the 
output is ripple free. 
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Applications notes and technical data describing in detail 
Adage's AC instrumentation capability is available upon request. 
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292 MAIN ST., CAMBRIDGE 42 
MASSACHUSETTS 





















West Coast Facility: 1145 East Ash Avene, Fullerton, California — 
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GUARD AGAINST 
DOWNTIME 


WITH RELIABLE 
TAPES OF MYLAR 





























e Every minute of downtime costs you dollars. 
SHOCK aK ; 

60 + ——— cere That’s why the reliability of your magnetic tape 
50+ STRENGTH is so important. Tapes of Mylar* resist break- 
Bay 4 1.5 MIL 39 ing from sudden starts and stops since they 

= “MYLAR” : ; 
4 ony have high shock-tensile strength . . . and they 
S " CELLULOSE have 7 times the initial tear strength of acetate 

tapes. 
10 + 

‘““Mylar’”’ adds to the reliability of playback. 
Bosc of ‘‘Mylar’’ exceeds potential energy of measuring sein It resists the cupping, swelling and shrinking 











which can reduce intimate head contact and 

cause read/write errors. Age, storage condi- 

tions and repeated playbacks won’t affect 
INITIAL ee ea 

TEAR STRENGTH Mylar” either. 


(GRAVES TEST) 
per ASTM D-1004-49T 










The cost of the data... the cost of the equip- 
ment... the cost of time all demand reliability. 
Get it with tapes of “‘Mylar’’. Send coupon for 
free booklet of comparative test data and judge 
for yourself. Du Pont Company, Film Depart- 
ment, Wilmington 98, Delaware. 


*Du Pont’s registered trademark for its polyester film. 













POUNDS 





1.5 MIL 
CELLULOSE 
ACETATE 


0.4 
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a 
U T & E. I. du Pont de Nemours & Co. (Inc.) = & 27 ~ d 
| Film Department, Room /12, Wilmington 98, Delaware | 
RE6.u.$ pat OFF | Please send free, 12-page booklet of comparative test data to help me evaluate mag- | 
Better Things for Better Liv ng — a through Chem siry net i¢-tape reliability. 
Name Position 
DU PONT ; | 
R | Company 
MYLAR I= | 
'=1@) A S08 he fi City Zone State : 
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Automatic drafting 
from computer logic 
recorded on microfilm 
like this 
actual 
sample 





in 1/2 second 
by the S-C 4020 
Microfilm Recorder 


This microfilm sample was produced by the General Dynamics/Electronics 
S-C 4020 Microfilm Recorder. It makes possible an important new 
application for most major computers. 

Using APT (Automatically Programmed Tool) language, the computer 
programmer converts any drawing configuration into computer format. 
The computer then operates the S-C 4020 which makes instantaneous, 
multi-view mechanical drawings of the part, including dimensions, toler- 
ances and other essential data. Once these drawings have been checked, 
output of the computer can be used to operate a. numerical control tool 
and produce the part. In addition to automatic drafting, the S-C 4020 can 
be utilized as a computer printer, recording data at 6000 lines per minute, 
or as a graph plotter, recording highly-accurate curves at 12,500 points 
per second. First demonstration of this new automatic drafting application 
will be at WJCC, May 9 through 11. Write for details to General 
Dynamics/Electronics, Information Technology Division, Dept. B-26, 
PO. Box 2449, San Diego 12, California. 


GENERAL DYNAMICS | ELECTRONICS 
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-PHONE case history 








Biggest DATA-PHONE system 












































A midwestern insurance company sets a dramatic 


example for users of data-processing equipment 











The Hardware Mutuals - Sentry 
Life insurance group is using a new 
data-communications system to 
speed data handling by 500 per cent 
and reduce operating costs by over 
a million dollars a vear. 


The new system makes use of the 
nationwide Long Distance tele- 
phone network. It combines the 
Bell System’s new Data-Phone serv- 
ice with data processing equipment 
to send business records from 32 
branches to the company’s central- 
ized computer center at Stevens 
Point, Wisconsin. 


Machines “talk” to machines 


All kinds of daily operating data, 
from widely scattered points, are 
handled efficiently and accurately at 
speeds up to 200 words per minute. 
The data is keyed into punch cards. 


The one source for all business communications 


10 


A Data-Phone unit is connected to 
business machines at both the send- 
ing and receiving locations. A phone 
call is put through—and the ma- 
chines immediately start “talking” 
data. It’s that simple. 


The system is as flexible as the 
telephone network itself. The insur- 
ance company pays for telephone 
circuits only when using them, as 
for any branch-to-headquarters call. 
And Data-Phone takes up little more 
space than a standard typewriter. 


Learn how high-speed, low-cost 
Data-Phone service can streamline 
your company’s data processing. Just 
call your Bell Telephone Business 
Office and ask for a Communica- 
tions Consultant. He'll bring you 
the complete story. 
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James P. Jacobs, President, 
Hardware Mutuals - Sentry Life 
insurance group, says: 


“Our new data-processing tech- 
nique—with the rapid communica- 
tion of data made possible by 
Data-Phone—is benefiting our 
business in many important ways. 


“it lets us collect the mass of 
information we need for manage- 
ment decisions almost instantly. 
It has cut the time needed for 
certain policy-handling functions 
from three days to three minutes. 
It is reducing our operating costs 
by over $1,000,000 a year and is 
helping us give our policyholders 
better service than ever before. 


“Naturally, we’re enthusiastic 
about it.” 
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PB-250 LOGS 
1100 CONTINUOUS HOURS 
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PDATAMATION 2n business and science 


On the COBOL front, Charles Phillips, chairman of 
CODASYL's executive committee, told DATAMATION last 
month that his group isn't mad at anyone. Phillips 
asserts that no manufacturer or user has been told 

to fish or cut bait COBOL-wise. He also said that 
evolutionary improvements were made in the transition 
from COBOL 60 to COBOL 61. He mentioned, specifically, 
a change in concept in the data division. Walter W. 
Finke, president of Minneapolis-Honeywell's EDP 

Div., also told this magazine that contrary to reports 
being circulated, his firm and CODASYL had not severed 
contact. Although Honeywell representatives have 

been quite openly less than wild about COBOL develop- 
ment, Finke says his firm will implement the '6l 
version for the H-800 and H-400 systems. 

Meanwhile, Phillips had something to say about the 
possibility of the COBOL effort being Sponsored by the 
Data Processing Group of OEMI. “When the OEMI adopts 
COBOL as the common business language, then they will 
be in a better position to talk about monitoring the 
effort," he said. Phillips added, however, that 
chances are very good for the OEMI approach to 
sponsorship. 


The plan currently being considered by the National 
Joint Computer Committee for moving the time for the 
Eastern Joint Computer Conference to late spring 

and the Western Joint Computer Conference to late 

fall is different from that reported in DATAMATION 

in February. If adopted, the plan would unfold as fol- 
lows: 1961 EJCC, December, Washington; 1962 WJCC, 

May, San Francisco; 1962 EJCC, December, Philadelphia; 
interim JCC in 1965, May, possibly Minneapolis, 
Detroit or Chicago; 1963 WJCC, November, Los Angeles; 
1964 EJCC, May, Boston; 1964 WJCC, November, San 
Francisco; 1965 EJCC, May, New York City. 


Sylvania tells us that a DATAMATION statement in the 
February issue was in error. Special purpose computer 
Systems (not the 9400) may be marketed commercially, 
we are told, and SCORE, a system including special 
purpose dp equipment, is under development for future 
use in supermarkets. "Several other special purpose 
Systems are in the planning or development stages," 

a Sylvania representative wrote, “systems which 

are ultimately expected to find commercial appli- 
cation." 


In the No-Other-Manufacturer-Can-Make-That Statement 
Dept., Packard-Bell Computer states that the first 
production model PB-250, delivered to the Bailey 
Meter Co. in Cleveland, had completed (on 2/27/61) 
1100 hours of continuous operation without interrup- 
tion or error. Eight other 250's have been delivered 
to date. 
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“Let’s Investigate 


...they have 77 years of 
business know-how !”’ 


@ National offers the most com- 
plete line of original-entry, data re- 
cording machines: cash receipting, 
listing, window posting, and ac- 
counting. Each machine integrates 
accounting functions and provides 
proven input media — tapes or 
cards — for electronic data proc- 
essing systems. 


am National offers a full range of 
electronic data processing systems: 
small, medium, and large-scale 
computers, plus a network of proc- 
essing centers. 


@= National offers broad system 
coverage ... over 4,000 trained 
system consultants located in over 
500 principal cities in the United 
States. 
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..-- ORIGINAL ENTRY to FINAL REPORT 


THE NATIONAL CASH REGISTER COMPANY, Dayton 9, Ohio 


1039 OFFICES IN 121 COUNTRIES © 77 YEARS OF HELPING BUSINESS SAVE MONEY 
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ELECTRONIC DATA PROCESSING 
ADDING MACHINES «CASH REGISTERS 
ACCOUNTING MACHINES. NCR PAPER 
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New Dykor ® ae 
Bi-Directional, High Speed ." 


PERFORATED 


TAPE READERS and HANDLERS 


PERFORATED TAPE READER...AII solid-state photo-electric 
readers that give you Performance ...stops before the next char- 
acter at 1,000 characters per second; Versatility... handles 5 to 
8-level tape, interchangeably ; Speed...single or dual, up to 2,000 
characters per second with complete dependability. 
PERFORATED TAPE HANDLER... High speed... handles up 
to 500 feet of standard 5 to 8-level tape, in either direction, at 
speeds to 400 characters per second. 
second...captive knob expansion hubs for ease of loading. De- 
signed for use with uni-directional Model 3500 or bi-directional 
B3500 tape readers. For full technical information on these and 
other models, please write 


S 





ALBERTSON 
SEE THE DIAL-O-VERTER SYSTEM AND TAPE READING AND HANDLING EQUIPMENT DEMONSTRATED 
AT THE WJCC CONVENTION, BOOTH 90-91-92, AMBASSADOR HOTEL, LOS ANGELES, 
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¢ National Telemetering Conference 
will be held May 22-24 in Chicago, 
Ill. (See page 84.) 


¢ A Symposium on Large Memory 
Techniques for Computing Systems 
will be held on May 23-25 in the 
Department of Interior Auditorium on 
C St., between 18th and 19th Streets, 
N. W., Washington, D. C, 


¢ TRANSAC Users Group No. 8 will 
be held in Hartford, Conn. in May. 


¢ NMAA Annual Meeting will be held 
June 28-30. For information contact 
William F. Mauk, NMAA Adnministra- 
tive Headquarters, 170 W. Central 
Rd., Mt. Prospect, Il. 


¢ The G-15 Users Exchange Con- 
ference will be held August 10-12 at 
the Denver Hilton Hotel, Denver, 
Colorado. 


¢ WESCON is scheduled for the Cow 
Palace in San Francisco, Calif., August 
22-25. For information contact WES- 
CON Business Manager, 1435 La 
Cienega Blvd., Los Angeles, Calif. 
¢ The National Symposium on Space 
Electronics and Telemetry will be held 
in Albuquerque, N.M., September 6- 
8. For information contact Dr. B. L. 
Basore, 2405 Parsifal, N. E., Albu- 
querque, N. M. 


¢ International Symposium on_ the 
Transmission and Processing of Infor- 
mation will be held at the Mass. Insti- 
tute of Technology, Cambridge, Mass. 
September 6-8. For information con- 
tact Peter Elias, RLE, MIT, Cam- 
bridge 39, Mass. 


¢ The 1961 Annual Meeting of the 
Association for Computing Machinery 
will be held at the Statler Hotel, Los 
Angeles, on September 6-8. For in- 
formation contact Benjamin Handy, 
Chairman Local Arrangements Com- 
mittee, Litton Industries, Inc., 11728 
W. Olympic Blvd., Los Angeles, Cailf. 


® The Third International Congress on 
Cybernetics is scheduled for Namur, 
Belgium, September 11-15. For in- 
formation contact Secretariat of The 
International Association for Cyberne- 
tics, 13 rue Basse Marcelle, Namur, 
Belgium. 
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Ss RY, . N'T The new Bryant Series 4000 Disc Files incorporate 


all of the advanced engineering and design concepts 
responsible for the success of the already-delivered 
prototype... plus modular construction to provide 


MODULAR tailor-made solutions to a wide range of mass 


memory requirements. Among the features are: 


MASS MEMORY @ Simultaneous positioning of 240 heads 


in 100 milliseconds. 
Random Access Choice of either parallel or serial recording. 
; , Digitally-addressed, mechanical positioner. 
600,000,000 Bit Capacity Guaranteed positioning accuracy. 


30,000,000 Bit Modules Selective alteration of information. 
Discrete clocking. 
Guaranteed microfinished recording surfaces. 


Advanced electronic design—rugged 
mechanical construction. 


COMPUTER PRODUCTS 


Disc File and Magnetic Drum Memories for Every Storage Application 
SS2 Ladd Road + Walled Lake, Michigan + MArket 4-4571 
A DIVISION OF EX-CELL-O CORPORATION xO 
61-36-CP 
ore ; CIRCLE 9 ON READER CARD 
April 196] 15 








Programming 


Customer Training 





(@F- 1g -1-1 ae @) o} ole) maelalndi-t—mle 


Computer Marketing 


The widespread acceptance of the PHILCO 
2000 Data Processing System continues to 
open up new opportunities for experienced 
computer marketing personnel. 

Sales offices throughout the United States 
are now expanding. Home office staffs are 
being enlarged. The opportunity for experi- 
enced people has never been greater. Candi- 
dates showing managerial interest and ability 
will be considered for supervisory positions. 

This is the time to join the nation’s fastest 
growing computer marketing organization. 
There are openings for: 


SALES REPRESENTATIVES whe «re experienced in 
the preparation of presentations to top management 


CONTACT 

Mr. John Felos 

Professional Placement Mgr. 
PHILCO/COMPUTER DIV. 
Willow Grove, Pa. 





installation and Maintenance 





groups and who have established a record of success 
in data processing sales. 


SYSTEMS ANALYSTS experienced in the study of 
customer’s problems and individual data processing 
needs who can suggest economical and practical systems 
configurations for a particular application. 


PROGRAMMERS experienced in scientific, business 
and commercial programming who can provide on-site 
assistance to customers. 


EDUCATIONAL SPECIALISTS who can develop com- 
prehensive courses to train personnel for the optimum 
performance of a data processing system. 


INSTALLATION and MAINTENANCE ENGINEERS 
experienced in all phases of installation, start-up and 
continued maintenance of transistorized large scale 
data processing equipment. 


PUBLICATIONS SPECIALISTS who can prepare tech- 
nical sales bulletins, instruction manuals, reports and 
other material on the subject of electronic data processing. 
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A NEW EDITOR FOR DATAMATION 
[t is a pleasure to announce that Harold Bergstein has been appointed Editor 
of DATAMATION, replacing Santo (Sandy) Lanzarotta who has been with 
DATAMATION since January 1958 and its Editor since January 1959. 

Hal Bergstein, a journalism graduate of the University of California, brings 
more than ten years of editorial experience to his new assignment in the top 
editorial spot of DATAMATION. While operating as Managing Editor of 
DATAMATION, he has shown great ability to quickly assimilate the com- 
plex concepts associated with the relatively new field of computers, data 
processing and related equipment. 

The new Editor takes over on May Ist and will continue the policy of 
offering complete and timely coverage of the information handling field. 

Sandy Lanzarotta leaves DATAMATION to pursue a career in public 
relations. In accepting Sandy’s decision with regret, we wish him much suc- 
cess in his new venture. He has made outstanding editorial contributions in 
the data processing field. Frank D. Thompson, Publisher 
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Some questi. »s about computing have been answered in the three years 
this editor has been associated with DATAMATION and some continue to 
perplex the brothers and sisters of the information processing community. 

The answered questions which come most readily to mind are these: 

Will the industry become truly competitive? Will computing be widely 
accepted? Will other dramatic hardware breakthroughs quickly follow the 
introduction of solid state circuitry? 

With some 21 companies now producing gp computers and more giving 
the picture a careful look, the answer is obviously affirmative. Moreover, 
those who predict an early shakeout among the competitors are dreaming. 
And this leads into the answer to the second question. 

The experts are talking about 30,000 machines by 1965 and 75,000 by 
1970. Computing has moved from the gimmick stage to an era of general 
acceptance. Nearly everyone in business, industry and science recognizes 
the value of these machines and as more and more firms turn out selective 
and economical equipment, full acceptance and use will soon follow. 

Solid state circuits brought faster speeds; thin films and other new mem- 
ory devices are with us, but those who know hardware say that no drastic 
changes are likely to take place in the next five years. 

Some questions which have yet to be answered are these: Will attempts 
to establish common computer languages succeed? Will there soon be an 
effective national voice for the computing profession? 

COBOL exists, but there are few who are really enthusiastic about it. As 
for its acceptance on a wide, interchangeable basis by all computer users, 
that may be possible in three to five years. What about ALGOL? We are 
told a motion to scrap that language was introduced (and tabeled) at the 
recent SHARE meeting in San Francisco. Its acceptance would seem to be 
something less than unanimous. 

The American Federation ot Information Processing Societies has been 
formed and will soon be operational. Here lies the best hope for computing 
to date. If this group speaks and acts with authority as a national group, 
the curse of bad press and erratic public opinion may soon disappear. 

I would like to thank all my friends in computing for their help, interest 
and encouragement. To Hal Bergstein and DATAMATION — the best of 
luck! Sandy Lanzarotta 


17 








In THE FOREGROUND of a promising new era of 
data processing application, System Development Corpora- 
tion, Santa Monica, California, has confirmed plans to 
broaden the scope of a major research program in com- 
puter-based automated teaching. 

A new facility for the study of automation in educa- 
tional systems, designated CLASS (Computer-Based 
Laboratory for Automated School Systems), will utilize 
the Philco 2000 as a central control unit and data proc- 
essor. CLASS is a part of the large System Simulation Re- 
search Laboratory at SDC. 

As a major development in the field of automated 
teaching, acceptance of the computer-based school sys- 
tem has been shown to be both economically feasible and 
a marked advance in the technique of implementing 
sound educational principles. 

Since 1959, the Automated Teaching Project at SDC 
has been using a Bendix G-15D programmed as the con- 
trol and basic decision-making element of a teaching ma- 
chine. For research in automated instruction, the com- 
puter has been programmed to select and sequence in- 


Responsible for the CLASS 
development are members 
of a research project on 
automated teaching in the 
Research Directorate of 
SDC. The accompanying 
article was instigated by 
DON D. BUSHNELL, a 
member of the project and 
Research Directorate since 
February, 1960, and for- 
merly with the Research 
and Analysis Staff in the 
System Training Division 
of RAND Corp. A paper 
and interview with Mr. 
Bushnell serve as the basis 
for the following feature. 





structional material for 2 student, store data on student 
progress, and provide immediate progress evaluations to 
the student. Unlike simpler electro-mechanical teaching 
devices, the computer-based machine can make complex 
decisions relating to sequencing of instruction, thereby 
adapting‘ its pedagogy to best meet the needs of individual 
students. 
G-15 operation 
A single student working with the G-15D begins by read- 
ing several logically ordered items displayed on a small 
screen from a 600-slide random-access projector (RAP- 
600), developed for this purpose by SDC engineers. When 
the student is questioned on the information he has read, 
he inserts his response on the computer typewriter. After 
the response is recorded and evaluated by the Bendix, 
results are made known to the student via the typewriter. 

Within a few seconds, the next step in a given topic 
is presented. Inherent flexibility of the G-15D enables the 
machine to “branch” to other areas of instruction when 
additional explanatory information is required, or to elimi- 
nate entire sequences of educational frames when the 
student is able to progress more rapidly. 

Prior to an experimental run, the G-15D is programmed 
for its teaching functions by reading through a perforated 
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A new era for data processing application: 


THE COMPUTE 


paper tape. The instructions on this tape represent deci- 
sions on type and sequence of educational “items” to be 
selected for each student on the basis of his overt learn- 
ing behavior. 

The G-15D sends four signals of four bits each to the 
Projector Adapter; three of these signals set the stepping 
switches which record the computer's instruction to the 
RAP 600. The first signal clears the relay register of any 
previous information. In addition to these signals, there is 
an interlocking feedback control which prevents chang- 
ing of instructions while the system is in operation. This 
is represented along the feedback control line which is an 
inhibiting circuit and operates an inhibiting relay in the 
Projector Adapter. 

While the RAP 600 control box reads the signals, the 
G-15D is prohibited from entering any further informa- 
tion. When the RAP 600 has carried out its instruction, 
it removes its inhibition from the relay which in turn, re- 
moves the inhibiting factor from the computer. 

The other control lines are associated with the informa- 
tion contained on the cards which constitute the instruc- 
tions. The CA-1 (an adapter connecting the card punch 
to the G-15D) is normally connected directly to the G- 
15D but in this system, the Projector Adapter replaces 
it, and the CA-1 in turn, is plugged into the Projector 
Adapter. However, if the control in the Projector Adapter 
is turned to manual, the CA-1 is connected directly to 
the G-15D. 

In a manual mode of operation sometimes used by the 
experimenters, the manual data keys at the lower part of 
the Projector Adapter are directly connected to the 
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stepping switch and, by this means, can command the 
RAP 600. Operating in the computer mode, it takes the 
G-15D about 600 milliseconds to transmit to the RAP 
600 the full command for a slide selection. 

the 2000 facility 

Use of the Philco 2000 in the new CLASS facility will en- 
able the SDC staff to instruct in individual, group, or 
mixed modes where some students function independently 
while others work in small groups. It is conceivable that 
several hundred students could be simultaneously and 
individually tutored by a moderately large computer such 
as the 2000. 

For individual instruction, a manually operated film 
reader serves as the output source. Students, working in- 
dependently, can make multiple-choice responses on the 
1/O unit keyboard. The computer will be programmed to 
analyze these responses, signal the correct answer on the 
response keyboard and instruct the student where to pro- 
ceed next by way of a four digit read-out panel on the 
1/O device. 

For the group mode of instruction, the RAP 600, closed 
circuit TV, or the human teacher acts as the output source. 

The teacher or experimenter will have four sources of 
information available with which to monitor student learn- 
ing behavior, call up information on individual or group 
nerformance to help him teach, assign homework, or pro- 
vide guidance. These are: (1) a teachers’ display console, 
consisting of lights and switches corresponding to the 
different student I/O stations, which can present forced 
displays according to certain criteria programmed in the 
computer; (2) a soundproofed Flexowriter which will 
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The rhyme to help you rear 
remember when Columbus projector 
discovered America goes: 


“In fourteen hundred and —. 
Columbus sailed the ocean bive.” 
1. forty four 
2. ninety two 
3. sixty six 
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assembled tape, when read into the computer, will store 


by HAROLD BERGSTEIN, Managing Editor, DATAMATION 


present the monitor with individual, subgroup, or group 
performance data; (3) a read-out panel, similar to an in- 
dividual student’s I/O unit, which will make it possible 
for the experimenter or instructor to monitor a_ specific 
student; and (4) a film for following the educational pro- 
gram. 

Counselors will use an alphanumeric typewriter to call up 
student histories, and record diagnostic data. 

For administrators, a 900 line-minute high-speed printer, 
operated either on- or off-line, will supply immediate in- 
formation on the state of academic knowledge of each 
student. Less urgent reports necessary for scheduling and 
curriculum planning; for budgeting and logistics, can be 
retrieved when the computer is not selecting and analyz- 
ing instructional programs. 

A real-time switch and storage equipment, which per- 
mits coupling human inputs and outputs to the computer, 
is under development at SDC. This machine will be able 
to sample and record in the computer some 4,000 input 
signals ten times a second. The machine also permits dis- 
tribution of 4,000 output signals .to the simulation area 






























every 1/10 second. Capabilities for increasing the sampling 
and distribution rate will be provided. A plugboard for 
rearranging the receptor and effector connections to com- 
puter memory locations will also be included. 

The Philco 2000 has a 10 microsecond memory access 
time, floating point capabilities and 8 index registers. The 
random access memory will originally ~onsist of 16,384 
48-bit words, expandable to twice this amount. Drum 
memory of 32,768 words is also provided. Peripheral 
equipment will consist of eight magnetic tape units, a 
high-speed printer, a card punch and a card reader. A 
buffer control unit provides on-line /off-line operation. 
programming CLASS 
Computer programs written for this project fall into two 
broad categories: the assembly of lessons and computer 
controlled instruction. The lesson assemblers resemble, in 
both structure and function, the typical computer com- 
piler-assembler. The instruction control programs have 
many of the characteristics of the usual process control 
programs. 

Lesson assembly programs for CLASS will be designed 
to generate a magnetic tape that contains a complete de- 
scription of the teaching machine’s program. The 
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in memory, codes of the instructional items; the codes of 
counters to be used for tallying the number of student 
errors per teaching concept, and teaching instructions. 

The teaching control program will be designed to con- 
trol the input/output functions, process teaching routines, 
and record the results of instruction. 

The primary language to be used for the CLASS com- 
puter program will be JOVIAL, a general purpose pro- 
gramming language initiated at SDC. It is a readable and 
concise language, utilizing self-explanatory English words 
and the familiar notations of algebra and logic. It has 
been found especially suitable for problems requiring an 
optimum balance between data storage and program ex- 
ecution time. 

In addition, JOVIAL is a machine independent pro- 
gramming language and can serve as a means of realizing 
a stated process on a number of different computers. 


Considering the cost of computers, how feasible is a com- 
puter-based educational system? The answer would have 
to be “not very” if a large central computer were required 
for every school. But it is possible that in the future sever- 
al schools would be served by a single centralized com- 
puter. For example, the California Department of Edu- 
cation, under the auspices of the NDEA, is currently con- 
ducting practical studies in the application of electronic 
data processing for pupil personnel services at the sec- 
ondary level. Five schools in the Richmond (California) 
School District are successfully being serviced by a central 
computer facility. 

Similarly, we may contemplate a powerful miniaturized 
computer of the future, processing data obtained from large 
numbers of students in several schools. It is conceivable 
that with a moderately large computer, several hundred 
students could be simultaneously and individually tutored. 
In the group mode of instruction, when the entire class 
is receiving the same instructional material, the only limi- 
tation on the number of students that can be tutored de- 
pends on the nature of the analysis of student performance 
that has been requested. A concomitant increase in pro- 
ductivity per man-hour of teaching effort would help to 
offset the cost of the computer. 

Increased efficiency in the data processing tasks of ad- 
ministrators and counselors would also be a factor to con- 
sider. But perhaps the most important consideration is 
education in depth proposed by many advocates of new 
instructional technologies. 

It is easy to speculate on the future automated uni- 
versity or secondary school system. Visualize a computer- 
based library connected to a national library system where 
students seated in front of consoles can call up informa- 
tion on the current state of knowledge in any area of the 
sciences or arts. Consider a student study area where 
students in their individual study cubicles, are instructing 
themselves with the aid of a machine tutor which is linked 
via the school-system computer to a national information- 
retrieval system that is processing written data into courses 
of study, developing diagnostic questions, and searching 
for answers to questions students ask. The same computer 
that serves the students can be accumulating data and 
performing analysis for the educator. 

Within the realm of more immediate accomplishment, 
SDC’s CLASS facility will be completed this summer and 
it is possible that within five years, the first computers 
will make their debut in the nation’s classrooms. 
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by DON ENGLUND and DON ESTAVAN, 
System Development Corporation 


OMPUTER PROGRAMS for the SDC automated 
teaching system fall into two broad areas: assembly of 
lessons and computer controlled instruction. 


The lesson designer writes or selects a set of instructional 
materials covering the concepts within the subject matter 
to be taught, and prepares a flow of the lesson. The flow 
includes all of the items and logical decisions necessary for 
the lesson. 

This information is manuscripted, punched on cards, 
and processed by a Lesson Assembler Program. This Pro- 
gram reduces item information and decision description 
statements to tabular form. Finally, lesson information is 
output on tape. 

Figure 1 represents a sample history lesson, Items in this 
example were not designed as a good teaching set; they 
merely illustrate some types of decisions at the disposal of 
the lesson designer. When a student is having difficulty 
with a concept, decisions must be made regarding the ap- 
propriate series of remedial items to correct his errors. 
Sometimes the diagnosis can be made on the basis of a 
single response; other times a decision must be based on 
the number of errors over a series of items. 

The first item in Figure | illustrates a decision made on 
a single response. If the student answers that Columbus 
discovered America, he will be told he is correct and will 
be branched to item 3. However, if he answers Ponce de 
Leon, he will be told “Columbus” is the correct answer be- 
fore he is branched to item 3. If the response “Leif Eric- 
son” is made, a special remedial item, item 2, is displayed 
explaining who Lief Ericson was and the student is re- 
quired to answer the first question again before proceeding 
to item 3. Items 5, 6, and 12 also make decisions on a 
single response. 

Decisions based on accumulated errors are made after 
items 3 and 9. Upon completion of item 9, if the student 
has made no errors, he will be branched to the end of the 
lesson. If he has made only one error, he is branched to 
item 12. If more than one error has been made, two re- 
medial items are given before item 12. 

Item 12 illustrates the use of self-evaluation. The stu- 
dent is given the choice of ending the lesson, reviewing 
certain concepts, or repeating the entire lesson. 

The path a student will follow through the instructional 
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items is dependent upon the errors he makes. Only items 
1, 3, 6, 8 and 9 will be seen by a student making no errors. 
Remedial items will be seen only by students having dif- 
ficulties with the material. 

Although this description is applicable to both the Ben- 
dix G-15 based system and the Philco 2000 based system, 
details of lesson preparation are necessarily different for the 
two systems. 
aa fo. 1 & a 
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Flow 


information is manuscripted on two forms for the 
G-15 system. The first form, the Item Manuscript, lists all 
items and describes their characteristics (i.e., slide num- 
bers, number of responses, correct answer, associated con- 
cept counters, and feedback messages and branch points 
associated with each alternative response). 

The second form, the Command Manuscript, contains, in 
coded form, logical and arithmetic statements which con- 
stitute flow decisions. These statements or commands in- 
struct the control program to perform such operations as 
typing messages, incrementing or decrementing counters, 
testing the contents of counters, branching on specified 
counter values, and setting maximum response times. The 
lesson designer does not write these statements in machine 
language but in a specially devised pseudo-language which 
is easy for a nonprogrammer to learn and use. 

Both manuscripts are punched on cards and the com- 
mand deck is merged with the item deck to form a lesson 
deck. The lesson deck is then read (via an IBM 026 con- 
nected to the G-15) and processed by a lesson assembler 
program which replaces all symbolic references with rela- 
tive references, checks for some kinds of manuscripting 
errors, and transforms all lesson information into proper 
form: for output on the Lesson Tape. The Lesson Tape 
(punched paper tape) is the primary input to the control 
program, MENTOR 15. 
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the CLASS facility 
In this case there are three manuscripts: the item manu- 
script, command ‘manuscript and flow manuscript. The 
item manuscript contains item information which is inde- 
pendent of the flow such as the correct answer, the number 
of alternatives, booklet page (or slide number) on which 
the item appears, maximum allowable response latency, 
and concept counters associated with the item. Decision 
statements are coded on the command manuscript using 
a modified subset of the JOVIAL Language, and ALGOL 
dialect developed at SDC. This English-like language is 
even easier to learn and to use than is the pseudo-language 
used for the G-15 system. The flow manuscript lists the 
items and commands as they are to occur in the lesson 
flow. On this manuscript the commands are not written in 
detail; only their symbolic names are used for reference to 
the command manuscript. The manuscript also contains 
item-related information such as feedback codes for each 
alternative response. 

These manuscripts are punched on cards and processed 
by a lesson assembler program for output on magnetic tape. 
The lesson assembler serves to integrate the information 
from the three manuscripts. The flow and item descriptions 
are assembled and placed in tabular form and symbolic ref- 
erences are made relative. Decision statements are trans- 
lated into relocatable computer instructions. The assembled 
lesson is then added to the Subject Matter Tape. 
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The function of the control program is to present instruc- 
tional materials (items) to the student, evaluate the stu- 
dent’s responses, and interpret the information obtained 
from the Lesson Tape. 


It is not possible to store all item and command informa- 
tion for a complete lesson in the G-15 because of the ma- 
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chine’s limited memory. Consequently, the control program, 
MENTOR 15, reads blocks of records from the Lesson 
Tape into temporary storage as needed. The student re- 
sponds to slides (items) via the typewriter keyboard. 
After the student has made his response, he presses a 
special enter key signalling MENTOR 15 that he has an- 
swered. MENTOR 15 will accept as the response only 
the character typed immediately before the enter key, 
thus allowing the student to change his mind. The stu- 
dent's response is then evaluated by comparison with the 
correct answer as indicated on the Lesson Tape and the 
feedback message associated with the response given is 
typed out. If the student’s answer is wrong, all concept 
counters tied to the item are reduced by one. Finally, 
MENTOR 15 will transfer to the item indicated as a 
transfer point for the response given. If no such transfer 
point is indicated, MENTOR 15 will proceed to the next 
item or command in sequence. However, the next slide 
will not be presented until the student signals that he is 
ready to go on. This allows the student to reread an item 
if he wishes after he has received feedback. 

MENTOR 15 also keeps track of response latency by 
counting computer drum revolutions, and may make de- 
cisions based on time. For example, if a student is taking 
an inordinate amount of time to answer, the computer 
bell may be rung to let the student know that he is taking 
too long. Or, MENTOR 15 may take over control of the 
typewriter and type a message telling the student he has 
taken too much time, and proceed to the next item. MEN- 
TOR 15 may also count the number of times the student's 
response time has been excessive, and execute branching 
decisions on this count. 

MENTOR 15 also keeps a variety of records, including 
the number and identity of items seen by the student and 
the number and identity of those items missed. 
MENTOR 2000 

The organization of the control program, MENTOR 2000, 
for the CLASS facility, will differ considerably from MEN- 
TOR 15 because of the greater power of the Philco 2000 
and the difference in scope of the teaching systems. 
Before the instruction session starts, the teacher inputs 
the student assignments from punched cards or on the 
typewriter. This information is used to bring into the 
computer memory from the Student History Tape the re- 
quired records. A section of core memory is set aside for 


the maintenance of each student’s progress and perform- 
ance. Each lesson required during the training session will 
be read from the Subject Matter Tape. 

Inputs from the students’ and teachers’ consoles will be 
supplied to the computer memory every 100 milliseconds 
on automatic interrupt. Outputs to these consoles will be 
read from the computer memory automatically every 100 
milliseconds. Signals to and from each student and teacher 
will be transmitted in parallel. The control program will 
scan the input buffer and take actions for those students 
and teachers having pressed buttons during the past in- 
put cycle. As a student or teacher is serviced, his signals 
will be removed from the input buffer. If all stations are 
not serviced before the next input cycle, the new input 
signals will be “or'd” to the old and processing will con- 
tinue. When outputs for a station are determined, they are 
placed in the appropriate bit position of the output buffer 
and transmitted on the next output cycle. The output 
buffer is erased on output. 

When a student is serviced, his response is checked for 
correctness and the appropriate feedback message is placed 
in the output buffer. If the student’s response is not cor- 
rect, the error is tallied for each of the concepts with 
which this item is associated. On receiving the signal to 
proceed to the next item, the instructions are executed to 
select the appropriate item for the student. 

A complete description of each response (i.e., the item 
number, student number, response, and response latency ) 
is recorded in the Lesson History Table. When the ca- 
pacity of this table is exhausted, the table is output to 
magnetic tape for analysis and reduction at the end of the 
training session. 

Inputs from the teachers’ consoles initiate certain ac- 
tions to be taken with respect to a student. For example, 
a teacher may wish to monitor a student's performance or 
request a print-out of certain information about a students’ 
progress. The control program automatically informs the 
teacher about students who are experiencing severe dif- 
ficulty by means of alarm lights on the teacher's console. 

In addition to the teaching program, other educational 
functions will be programmed on the Philco 2000 com- 
puter. Counciling interviews, class scheduling and registra- 
tion, grade reporting, and administrative data processing 
are some of the areas for which we are planning future 
experiments. As yet, no detailed formulations of the com- 
puter programs required to accomplish these objectives 
has been completed. 

It is hoped through the results of these research studies 
that methods will be developed to automate most of the 
routine activities of educators to free them to do more 
of the creative work they were trained to perform. 









For its research teaching machine SDC engineers developed 
a 600-slide random access projector (RAP 600). The RAP 
600 slide projector presents information and the G-15D se- 





lects the slides and analyzes the student’s answers. A Pro- 
jector Adapter acts as a buffer between the G-15D output 
and the RAP 600. 
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As THE BASIS for future simulation of computer- 
based instruction, System Development Corp. will utilize 
a Philco Transac S-2000. Peripheral equipment will con- 
sist of 8 magnetic tape units, a high-speed printer, card 
punch and card reader. A buffer control unit provides on- 
line /off-line operation. 

For its first experimental teaching machine, SDC se- 
lected a Bendix G15-D, and developed a 600-slide random 
access projector (RAP 600) and a buffer box (G15-D) Pro- 
jector Adapter. In addition, manual control of the RAP 600 
was added to the Projector Adapter for situations in which 
it was desirable to override the automatic program of the 


G15-D. 


the computer 

The G15-D computer is capable of two modes of opera- 
tion: a fast mode in which it accepts instruction from 
magnetic tape, and a slow mode in which it accepts in- 
struction from punched tape or card decks. The slow 
mode chosen to operate the RAP 600 was the one norm- 
ally used with the IBM 026 key punch. Operating in this 
mode, the computer goes to a slow-out card punch reader 
and transmits four characters of four groups each in series 
to the Projector Adapter. The characters are in hexadeci- 
mal form. The first character in this series instructs the 
Projector Adapter to erase previously stored slide addresses 
from the relays. The other three characters contain the 
desired slide address, which the Projector Adapter stores 
in its relay register. The sequence of operations is re- 
peated as each new slide is requested. 

At the start of an instructional period, perforated tape 
transmits programmed instructions to the memory of the 
G-15D. As slides are presented, the student answers ques- 
tions on a typewriter connected to the G-15D. The G-15D 
compares the student’s responses to its programmed in- 
structions in order to determine the appropriate feedback 
messages and the subsequent sequence of slide presentation. 
It transmits slide addresses in hexadecimal form to the Pro- 
jector Adapter. A light on the adapter indicates when a slide 
is in view. 

The computer output to the CA-1 is used as the driv- 
ing and control circuits required to operate the RAP 600. 
The on-off manual contro! switch on the Projector Adapter 
automatically connects the CA-1 to the G15-D during 
manual operation. 

The Projector Adapter and Manual Control are housed in 


April 1961 





by MARC BENDICK, Engineering Dept." 
System Development Corporation 








Peripheral components to be 
used in the CLASS facility 
(left to right): teacher's con- 
sole, film viewer, response de- 
vice, and Flexowriter. 






















































a single container, along with logic control of the projec- 
tor itself, 

In operation the Projector Adapter accepts a series of 
four hexadecimal characters and translates them into a 
parallel binary code signal of ten bits: four bits to de- 
termine the magazine address, and six bits to determine 
the slide address. In addition the Projector Adapter con- 
trols an inhibiting relay which prevents the G15-D from 
changing the signal until a complete address has been 
read and the instructions carried out. 

The Projector Adapter can be switched from computer 
control to manual control. In the manual control mode its 
switch logic connects the punch reader directly with the 
computer and also connects the manual push button to 
the switch-operated stepping relays. These relays develop 
the binary code necessary to talk with the projector. 

As the last binary bit is stored, the Projector Adapter 
signals the RAP 600 control that a new address is ready. 
The RAP 600 control reads and stores the new addresses, 
and proceeds to locate and project the new slide. During 
the time the RAP 600 is locating the new slide, the com- 
puter is inhibited from outputting more characters by an 
inhibiting relay in the Projector Adapter. The RAP 600 
control releases the inhibiting relay when the new slide 
is in position, and the G15-D then examines the next for- 
mat to be projected. 


random access projector 
The display of information in the system is accomplished 
by the RAP 600. This device is a 35 mm slide projector 
with auxiliary equipment attached which gives it the ca- 
pability of calling up any of 600 slides upon command. A 
wheel-like container holds 15 magazines in its periphery, 
one magazine in each of the magazine containers. These 
magazines contain 40 slides each. 

The operation of the RAP 600 is controlled by a logic 
box mounted with the electronics in the Projector Adapter. 
This box performs the following functions: it receives 
commands from the Projector Adapter requesting a par- 
ticular slide; memorizes the command; compares present 
position to the command position; commands the ma- 
chine to move to the new position by the shortest pos- 
sible route, and orders the slide exhibited. 

Electronically the logic control circuits operate on the 
differential between the present address and a new ad- 
dress. This is done through the use of what is called com- 
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parison circuitry. Any movements of signals and/or com- 


ponents are considered as a function of an “unequal to 


condition. As will be seen later, certain actions also take 
place when an “equal to’ condition exists. 


To select a slide at random, a magazine address and a 
slide address (which is a “block” of information) must 
be inserted into the logic control box. This input informa- 
tion is inserted manually or by the G15-D through 'the 
Projector Adapter. The magazine address is stored in a 
comparison circuit consisting of a set of relays which 
are located in the control logic and in the micro-switches 
of the cam logic boxes. Two things happen: 


This comparison circuit simultaneously determines 
the rotation direction of the magazine storage drum 
which will be the shortest route to the address being 
sought, and 


bo 


The circuit also activates the magazine storage drum 
motor relay, releasing the fine indexing solenoid (3) 
and starting the motor. 


Upon reaching an “equal to” state, the magazine storage 
drum motor “stop” relay does three things: it removes 
current from the motor; sends current to the indexing 
solenoid; and activates the magazine insertion mechan- 
ism. 


The logic to determine the direction of shortest move- 
ment for slide search may be obtained by subtracting the 
present position index number from the desired address 
index number. If the answer is positive, go forward; if 
negative, go back; if zero, stop. The index points of the 
slide holder slots are numbered from one to 40. The mag- 
azine is moved forward to index a higher numbered slide, 
and backward to index a lower numbered slide. 


A binary code is used. This code requires six bits for 
each slide that is requested. Therefore, the system re- 
quires the comparison of six relays against six cams. It 
also uses a seventh cam as a clock pulse and seventh re- 
lay as a pulse latching relay to remember the data be- 
tween clock pulses. The use of the clock pulse avoids ad- 
dress ambiguity as the cam followers are switching a 
changing status. A separate relay is also used for the mot- 
or circuit. 


The logic for the shortest search for a magazine in the 
circular magazine storage presents a more difficult prob- 
lem. The drum index is divided into halves, and both 
halves are assigned the same series of binary numbers. 
Positions on each half are numbered sequentially from 
iowest to highest. The positions on one half are assigned 
an additional identification bit. The logic control then 
states that when the result of the subtraction of present 
position from desired position is negative, the shortest 
route is clockwise; and when the result of the subtraction 
position is positive, the shortest route is counter clockwise. 
This applies only if both positions are on the same half of 
the drum. If they are on opposite halves of the drum the 
reverse is true, and in this case the extra bit reverses the 
logic by operating an additional relay - which reverses the 
forward and back lines. If, however, the desired magazine 
is on the other half and at the exact opposite position it is 
readily apparent that either direction is an equal distance. 
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A NEW CONCEPT IN SWITCHING 
= Converts directly from dial setting to 
computer-coded electrical outputs. 
= Saves panel space and installation costs. 
= Provides human-engineered operating 
advantages. 


Write or call for technical data and a 
see -cneres demonstration unit. 


> THE DIGITRAN COMPANY 


cota 660 So, Arroyo Parkway, Pasadena, Calif. 


A - _ MUrray 1-9667 + Ext. 433 
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Guest Editorial 





IRRESPONSIBLE 
REPORTING & 
HOW TO COMBAT IT 


by DANIEL D. McCRACKEN, 
McCracken Associates, Inc. 
and FRED GRUENBERGER, The Rand Corporation 


Tue STRUGGLE for accurate reporting of the computer 
industry suffered one of its worst setbacks March 3. That 
was when LIFE published “The Machines Are Taking 
Over,” by Warren R. Young, an associate editor of the 
magazine. The article probably contains more errors and 
distortions than anything yet published on the subject. 

Item: “Whereas five years ago there were indeed only 
a few dozen computer installations, mostly clumsy million- 
dollar affairs used by atomic physicists and mathemati- 
cians to solve scientific problems, there are now 11,000 in 
action.” The only way to get a count of 11,000 is to in- 
clude everything larger than a slide rule in the definition 
of a computer; the only way to cut the figure for five 
years ago down to a few dozen is to exclude everything but 
the very largest. 

Item: “Designs differ, but every digital computer con- 
tains millions of tiny devices which can be turned off and 
on to represent numbers.” All 11,000 of them? By my 
calculations, a 2000-word 650 does not have this much 
storage by a factor of at least 20. 

Item: “With only zero and one to contend with, the 
machine can be fed any desired number by means of a 
punch card on which holes represent ones and absence of 
holes represents zeroes.” This of course is true for some 
machines, but the clear implication is that every computer 
can only deal with such cards, and Mr. Young says not a 
word about decimal and alphabetic input. 

It must be admitted that the computing world does 
not suffer greatly by public misinformation about the 
number of bits on a 650 drum. If Mr. Young could only 
be accused of sloppy research, we would merely sigh 
sadly and forget about it. 

This is not all, however. By a variety of techniques, 
the article leaves the reader with a badly distorted picture 
of both the uses and users of computers. The first tech- 
nique is the use of unrepresentative examples. 

Among other applications, Mr. Young mentions the 
grading of football players, the selection of marriage part- 
ners, the design of new games for a Las Vegas gambling 
house, the writing of TV Westerns, and the composing 
of Beatnik poetry. Along with such odd-ball uses, we hear 
of a number of others that although legitimate are in no 
way typical: the design of sausage recipes, the selection 
of ladies’ handbag styles, crop selection for one-mule 
farmers, beating the commodity market, and playing tic- 
tac-toe. The standard applications are mentioned, but not 
one of them is given as much space as sausages or Beatnik 
poetry. 

Another way the article distorts is through the following 
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debatable quotation. ““In a complex case,’ says Business 
Consultant Joseph Reres, ‘the executive who still uses the 
traditional method of arriving at a decision, using his ex- 
perience and judgment instead of computers, is doing so 
at Las Vegas odds’.” It was not mentioned that hundreds 
of responsible computer people would repudiate such a 
statement out of hand. (In fairness, it must be noted that 
not all of the quotations are in this category. ) 

Finally, Mr. Young states as unquestioned facts a va- 
riety of things that are little more than products of his 
own fantasy. The American economy is putting itself at 
the mercy of electronic robots. Middle management will 
tend to become obsolete. A man close to the pulse of a 
computer can know more about the company than the 
president does. Computers were introduced into design 
work in a single giant step: the best previous assistance 
was provided by logarithm tables. “Once in a while, how- 
ever, a programmer will be unduly carried away by his 
fascination and begin to identify with the machine. He 
is then given a therapeutic leave of absence until English 
has become his brain’s native language again.” 

What can we do about such nonsense? We should regis- 
ter our disapproval in letters to the editor, but it must 
be realized that a few hundred letters from furious pro- 
grammers isn’t going to have much effect on TIME-LIFE. 
Cancel our subscriptions? Not a bad idea, perhaps, but 
that isn’t going to amount to much either. 

There is an answer, though, which we present as a five- 
point program. 


Te Dishes yourself forever of the idea that publicity — 
any publicity —is always good for you and your com- 
pany. How would you like to be identified as a program- 
ming expert in an article that speaks of therapeutic leaves 
of absence for programmers? 


2. Do not permit yourself to be quoted on any subject 
that can be distorted by careless writing, without a guaran- 
tee that you will have the right to review the article before 
publication. This will reduce the number of times you get 
quoted, but see Point 1. 


Ze Have no contact with reporters from magazines that 
have consistently demonstrated their irresponsibility, pri- 
marily a few of the mass-circulation consumer magazines. 
And I mean this literally. If you are approached for an 
interview, don’t talk. Don’t allow pictures to be taken. 
Don’t even supply background information. 

This sounds harsh, and it is. The fundamental fact is 
that no publicity is far better than grossly distorted pub- 
licity. 


4. Take positive action to present the public with a fair 
picture of the computer industry by writing accurate arti- 
cles yourself. You obviously can’t publish in staff-written 
magazines, and special writing standards make it pretty 
tough at the major magazine level. This doesn't keep you 
from trying, though, and it doesn’t keep you from writing 
for the smaller ones. 


De Be sure that you do not distort the public's conception 
of computers by such coy tricks as having one play Tic- 
Tac-Toe on the typewriter or Jingle Bells on a loudspeaker. 
No amount of talking can repair the damage that a poor 
demonstration causes. 


Giving the public an undistorted idea of what we do is 
not easy, but the attempt must be made. If we give up in 
the face of the difficulty and the effort involved, the job will 
be left to Warren R. Young and those like him. 
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Underneath ELAFLOR’S aluminum or steel 
core panels, stands a rigid grid system, 
which provides unexcelled lateral strength at 
all floor heights. This system permits panels 
to be interchanged and cut-outs to be added 
or moved freely without the expense and 
trouble of releveling or extensive modifica- 
tion. Cable cut-outs, etc., can be made with 
complete flexibility . . . any size, any angle, 
any place without decreasing load 
capacity or inducing side sway. 


ELAFLOR is a solid, noiseless floor, free of 
vibration and resistant to the lateral thrusts 
of heavy rolling loads. It is a completely 
flexible computer platform, easily modified 
and suitable for end-of-room, wall-to-wall, or 
island installation without significant engi- 
neering changes. 


When you’re planning a computer installa- 
tion, talk to a member of “ELAFLOR’S”’ 
nationwide network of  distributor-con- 
tractors. You’ll be getting full advice from 
experienced, knowledgable engineering firms. 
Write for the name of your nearest re- 
presentative and descriptive literature. 


ELAFLOR Tiiitl 


free access elevated flooring by 








LISKEY ALUMINUM, INC. 
BALTIMORE FRIENDSHIP AIRPORT 

P.O. BOX 506 

GLEN BUR.wE, MARYLAND 





Canadian Rep.— Cameron Windows (Aluminum) Ltd., 142 Kennedy Rd. S., Brampton, Ontario 
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A ‘‘shortcut"’ to memory ... 


IBM’s New Magnetic Cores 


A NEW KIND of magnetic core memory for computers 
which contains built-in “shortcuts” to stored information 
was reported recently by the International Business Ma- 
chines Corporation. 

An experimental memory represents a significant ad- 
vance in an approach to a relatively new concept called 
“associative memory.” The prototype unit was constructed 
with existing components to show the feasibility of a fer- 
rite magnetic core associative memory that can operate at 
speeds equivalent to today’s memories. 

“Shortcuts” provided in such a memory may, in the 
future, speed up access to stored information by eliminat- 
ing the need for a considerable amount of programming. 
While the experimental unit has a capacity of only four 
information “bits,” IBM has carried out extensive studies 
indicating that a large-scale associative memory, compar- 
able in speed and capacity to conventional units now avail- 
able, is technically feasible. 

In a conventional memory, data is stored in “registers” 
at specific “addresses.” To pluck the word out of the 
memory, the program being fed into the computer must 
specify the correct address. The experimental unit IBM 
reports is a “fully associative memory.” This means that 
it is organized so that a word can be stored in any register 
and no address need be given to locate it. Furthermore, 
any fragment of a stored word may be used as an inter- 
rogation of all the memory registers simultaneously. 

IBM engineers state that the experimental associative 
memory can also be operated as an ordinary addressable 
memory upon command and without any sacrifice in capa- 
bility. They emphasize that the IBM associative memory 
approach aims at improvements in computer system speed 
and flexbility through advanced design rather than through 
new types of components alone. Although this experimental 
unit is a magnetic one, the associative concept is not 
limited to magnetic units but may be used in other mem- 
ories as well, Previous technical papers by IBM research 
engineers have indicated that associative memory con- 
cepts may be used in cryogenic memories. 
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Conrroi DATA CORPORATION’S 160-A, with a 
basic memory of 8,192 words of core storage, is the newest 
addition to that company’s line of solid-state computers. 
These include the large-scale 1604 and the desk size 160. 

The 160-A actually combines some of the outstanding 
features of both . . . to provide users with capabilities for 
data processing, scientific and engineering problem solv- 
ing, on-line/real-time data acquisition and data reduction, 
and off-line data conversion. The 160-A can also be used 
in Control Data’s Satellite Computer System. In addition, 
160-A programming systems for a wide range of computer 
users include compilers and assemblers, interpretive sys- 
tems, general scientific and commercial programs, and 
systems and service programs. 

From the large-scale 1604, Control Data has designed 
into the 160-A such large-scale features as buffered in- 
put/output, interrupt, special powerful instructions, and 
additional, optional magnetic core memory modules up to 
a maximum of 24,576 words for a total of 32,768 words. 
Control Data has also designed into the 160-A basic 1604 
circuits. 

From the 160, Control Data has constructed the 160-A 
the size of an office desk in which to include the high 
density packaging of the core memory and the solid-state 
circuits. The 160-A uses only slightly more power than 
the 160, so that it can be operated under normal room 
temperatures. 

160-A programming systems 

With the new 160-A Computer, Control Data is providing 
an extensive package of programming aids. Under com- 
pilers and assemblers, Control Data will offer OSAP, 


which provides the programmer with a machine-oriented 
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language for those logical and data processing problems 
not readily adapted to FORTRAN; and FLAP, which is 
a two-pass symbolic assembly program. A FORTRAN 
compiler, designed for both a minimum and maximum 
equipment configuration, is currently under development. 

The Interpretive Systems for the 160-A include IN- 
TERFOR, which will provide more powerful arithmetic 
and logical functions through simulation of many 
commands taken from the large-scale 1604 Computer; 
CALINT which provides a simple, basic user-oriented 
language for smaller business and scientific applications; 
and BCK with which arithmetic manipulations are per- 
formed on three, six or nine decimal digits as specified 
by the programmer. 

A large number of Systems and Service Routines are 
being provided for the 160-A computer. These will fa- 
cilitate the following operations: off-line data processing, 
satellite operations in which the 160-A is used as a satellite 
computer to the large-scale 1604, visual display device 
programs, service routines, and magnetic tape handling 
programs. 

Finally, a large number of general scientific and com- 
mercial programs are being provided for the 160-A. 
These include mathematical subroutines, generalized sort- 
merge routines, matrix algebra package, integration and 
interpolation programs, polynomial equation solvers, set of 
statistical routines, and conversion programs. 

160-A buffered input/output 

The input/output buffer register provides temporary word 
storage between the core memory and selected external 
devices. In addition, the buffer control contains an en- 
trance register and an exit register which are preset by 
the program. 

The entrance register contains the address of the mem- 
ory location for the input or output word being trans- 
ferred at any time during a buffered input/output opera- 
tion. This register is advanced by one each time a word 
is transferred. 

The exit register contains the input or output terminat- 
ing address plus one. The contents of this register are con- 
stantly compared with those of the entrance register. When 
comparison of the contents in each register detects 
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identity, the buffered input/output operation stops. 

Since these three registers operate independently from 
the other registers, the 160-A is free to run its main pro- 
gram while the buffer is waiting for the slower external 
devices. With the buffer in operation at the end of each 
memory reference cycle, the input/output control cir- 
cuitry determines whether or not a word is ready to be 
buffered. If it is ready, the program is momentarily halted 
while the input or output word is processed . . . after 
which the program is free to resume. 

160-A’s special instructions 

Included in the 160-A repertoire of 91 instructions are 
special instructions. For example, with the STORE CON- 
TENTS of P (Program Address Register), the programmer 
has the option of storing the address of the instruction 
which is currently being executed. The RETURN JUMP 
instruction means that only one instruction is required to 
store the return address in the subroutine. With the 
HALF-RIGHT instruction, the programmer can enter a 
character in a storage location without affecting the other 
character in the word. KEY CONTROL STOPS and 
JUMPS provide optional operator-initiated sequence con- 
trols. 

160-A magnetic core memory 

The 160-A basic memory consists of 8192 words of mag- 
netic core storage. Additional memory modules of 8192 
words each can be added up to a maximum of 24,576 
words . . . for a total memory capacity of 32,768 words. 
The internally stored program switches from one memory 
module of 8192 words to another, depending upon the 
addressing mode. 

160-A interrupt feature 

The 160-A periodically senses the input/output channels 
for the presence of an interrupt. When an interrupt is de- 
tected, the program will jump to an interrupt sequence in 
memory, which includes the instructions necessary to re- 
turn to the main program at the proper time. An interrupt 
is not recognized during a non-buffered input/output op- 
eration. 

160-A input/output equipment 

A variety of peripheral devices can be used with the 160- 
A. This equipment is also compatible with the 160 Com- 
puter. Provided as standard equipment on the 160-A are 
the high-speed teletype paper tape punch that operates at 
110 characters per second and the Model 350 Paper Tape 
Reader, manufactured by Cedar Engineering Division of 
Control Data Corporation. The 350 Reader operates at 
350 characters per second. 

Optional input/output devices available for use with 
the 160-A include the following: magnetic tape systems 
(with either 15KC or 30KC character rates), 1000 lpm 
high-speed printer, electric typewriter, and a 1610 Con- 
trol Unit for card reader, card punch, and 150 lpm line 
printer. 
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NEXT MONTH 


A look at Ferranti’s ATLAS computer, England's ver- 
sion of STRETCH, and an interview with Erwin 
Tomash of Ampex (formerly of Telemeter Magnetics, 
Inc.) will be two items of interest in the May issue of 
DATAMATION, A _ detailed analysis of the Bur- 
roughs B-5000 and another sparkling offering by 
DATAMATION irregular Robert Patrick are also on 
tap. Watch for these features and many more. 
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for long-life operation 
despite extreme temperatures, 
heavy shock, severe vibration 


CLARE Type F 


subminiature crystal can 


RELAY 


This hermetically sealed relay—no bigger than 
a postage stamp—is a precise component of 
unusual flexibility, capable of long-life opera- 
tion under a wide variety of contact loads. 

The Clare Type F is extremely fast and more 
than moderately sensitive. It is built to with- 
stand temperature extremes, heavy shock and 
extreme vibration. It has proved its usefulness 
to advanced circuit designers. Contacts, rated 
at 3 amperes, are excellent for low-level circuit 
applications. Terminals are designed for 2/10 
inch grid spacing. 

In a variety of terminal and mounting designs, 
the Clare Type F Relay is of real value for both 
commercial and military applications. 


for complete data on construction, cir- 
cuitry, performance characteristics, 
mountings...write for Catalog 203. 


C. P. CLARE & CO., 3101 Pratt Bivd., 
Chicago 45, Illinois. In Canada: C. P. 
Clare Canada Ltd., 840 Caledonia 
Road, Toronto 19, Ont. Cable ad- 
dress: CLARELAY. 





Cc. P. CLARE & CO. 


Relays and Related 
Control Components 
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Purdue's LGP-30 initiates a new role for 


Aw: NOT TO FEAR the computer but to use it like 
a side rule. That’s the goal for the students of Purdue Uni- 
versity’s School of Electrical Engineering, according to 
school head Dr. Thomas F. Jones, Jr., formerly of Massa- 
chusetts Institute of Technology. 

The West Lafayette (Ind.) electrical engineers recently 
acquired, through the efforts of Jones, an LGP-30, Pur- 
due is one of the first of the U.S. Universities and colleges 
to boast a digital computer for use at the undergraduate 
level. 

Jones joins other educators who, realizing that engineer- 
ing is in a state of great change, feel strongly that “All 
computers should be more available in educational insti- 
tutions. 

“The engineer,” declares Jones, “who learns on one type 
of computer can apply basic techniques to another type 
of computer. But to do so we must rid ourselves of the 
notion that the electronic ‘brain’ is too complex for under- 
graduates to manipulate and get desired results.” 

Once a program tape has been prepared to solve a cer- 
tain type of problem, the engineer is required only tc 
formulate his problem, insert the basic data. Results are 
typed out according to the format specified within a few 
minutes. 

In the design of computers, engineers feed the com- 
puter a preliminary design, and the computer completely 
evaluates consequences of component variations (by allow- 
ing all to vary randomly) and advises the engineer of the 
practicality of the design and/or leads him to the best 
choices of the parts. 

Jones stresses that examination of the figures shows that 
the number of general purpose digital computers has 
doubled every two years since 1945 and shows promise 
of continuing to double at two-year intervals for some 
time into the future. 

Indications are that there will be some 50,000 digital 
computers in the U.S. by 1970 and this corresponds to an 
average of 1,000 in every state of the union. 

Jones declares his point is this: “We can no longer neg- 


Dr. Thomas F. Jones, Jr., head of Purdue University’s 
School of Electrical Engineering (left) and Robert E. Machol, 
professor of electrical engineering, concentrate their atten- 
tion on an LPG-30 acquired by Indiana university. 
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lect the existence of these devices in our formulation of a 
basic engineering education. I hasten to add that I do not 
propose that we concentrate on teaching the devices them- 
selves. As a matter of fact. I feel that herein lies one of 
our problems in electrical engineering. These devices have 
been born and bred in electrical engineering and, as is 
often true with our offspring, we have been so concerned 
with the development of character that we have overlook- 
ed and/or misunderstood broad values and abilities. 

“We have concerned ourselves with the design, construc- 
tion, and programming of machines. We have given little 
real thought to the fact which now becomes apparent: 
these machines will change greatly the way in which our 
profession is practiced. 

“I don’t propose that we revolutionize instantaneously 
our teaching to take proper account of computers. Al- 
though the events of the last five years demonstrate that 
we have the courage, I doubt that we have, as yet, the 
knowledge and experience. Our knowledge of the role of 
computers in electrical engineering will evolve out of con- 
tinuous efforts of teachers and other engineering prac- 
titioners. 

“It follows, from the rapidly increasing availability and 
the obvious values of computers that these devices must 
emerge from elective status and become an integral part 
of the undergraduate process. 

“A significant part of the instruction falls logically into 
the laboratories both because of the limited availability 
of the hardware and the natural ways in which the use of 
a machine can be integrated into experimental progress. 

“The electronics, circuit theory, and feedback theory 
associated with digital computers probably shoulda be 
taught in elementary and advanced circuits, and elec- 
tronics, and systems courses, as normal illustrative class- 
room topics or as home problems. I propose that com- 
puters be introduced in the sophomore year as “black box- 
es” which can provide basic operations. As justification let 
us be reminded that a sophomore rarely understands the 
details of an oscilloscope, an indicating meter, a vacuum- 
tube voltmeter, a square wave generator or, for that mat- 
ter, a power line. But he uses all of them. 

“As a first experiment let him use the computer to solve 
for the transient and steady state behavior of an R-C, 
L-C, or R-L-C circuit, and compare this with analysis 
and with measurements on actual circuits. 

“We shouldn't expect to get very far on the “first date” 
with computers. We should be happy just to introduce the 
student to new opportunities — for thought and learning. 

“In subsequent encounters he can solve systems too 
complex for mathematical analysis within normal time lim- 
itations. But laboratory measurements can be made to 
develop faith in computed results. 

“As all of us have observed, the study of machinery is 
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rapidly being replaced by “energy conversion” which 
means something different to each and every one of us. 
In almost every case it relates to the dynamics of machines 
as related to systems performance, etc. (Note that the 
old machinery courses dealt with statics or machines in 
the steady state). If the computer is already a familiar tool 
(it should be to seniors), much aid can be given to the 
understanding of dynamics. 

“Incidentally it’s a good idea to have the computers 
available to students throughout the school week. New 
devices of this type provide a high level of motivation. 

Dr. Jones continues. “Some of the preceding was based 
on experience. Most of what follows is based on future 
plans and conjecture as to how we might use the LGP-30. 

“Should we teach digital computers to undergraduates? 
The data I quoted earlier convinces me. We should. We 
will study much the same sort of problems with the LGP- 
30 that we study on the analog computer, but the LGP- 
30 gives us added flexibility and special abilities as re- 
gards machine made decisions, etc. Now lets consider 
some how questions. 


o. Should we teach programming? 


A. As I see it at this moment we should minimize 
this part of our instruction. We can teach a little at a time 
to meet our needs, along with some elements of numeri- 
cal analysis. It is obvious that programming methods will 
change greatly over the next ten years. For the early 
stages of instruction I propose this: Put a routine into the 
machine for handling the specific type of problem to be 
considered. For example, a general program is available 
for inverting any matrix of size 45 x 45 or less. Once the 
routine is inserted the computer becomes, to all intents 
and purposes, a special purpose computer for solving lin- 
ear algebraic systems having up to 45 variables. The stu- 
dent is required only to address a section of the machine 
storage and insert his set of coefficients and press the start 
button. A 4 x 4 or 5 x 5 determinant which the student 
has reduced previously by hand is recommended as a 
start so that he will have proper respect for the machine. 

“Other routines will do such things as invert matrices 
of complex numbers, construct mathematical tables, and 
solve the time behavior of linear systems of various com- 
plexities. Routines can be, and will be, generalized so that 
no more need be done than select a routine for the correct 
number of independent variables. Incidentally, this con- 
cept gives support to Dr. Ernest Guillemin’s efforts to in- 
corporate net work topology into net work theory, for with 
a computer even a mediocre engineer can expect to solve 
systems for which the determination of the number of in- 
dependent variables is not trivial. His principal job may 
be to: 1) determine the number of independent variables, 
2) formulate a suitable set of equations, 3) select an ap- 
propriate computer routine from the library of routines, 
and 4) interpret the results. More on this later. 


Q. How much numerical analysis? 


A. Presently I feel that he should learn two-point and 
three-point differentiation and integration, be given an ap- 
preciation of error build up from round off, and know 
about at least one way of reducing a determinant. I feel 
that, for the student of average ability, the focus should 
not be on numerical analysis unless he, so chooses. He 
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simply needs to know enough to appreciate that the com- 
puter does have iimitations. 


o. How much about computer circuits, logical design, 
etc.? 


A. Just enough to disolve the concept of the computer 
miracle. He must learn that the computer functions in ex- 
actly the same way as a well-instructed and dependable 
but unimaginative person with an adding machine. No 
need beyond this for most students. I am sure that many 
educational administrators will shudder and ask whether 
they can afford a digital computer for undergraduate in- 
struction. I say we must. 

“This is more important than replacing old-model os- 
cilloscopes with new models or replacing 1903 machines 
with 1960 machines. 


oO. If computers will simply be another tool, why don’t 
we just teach a course in computers and be done with it? 


A. This viewpoint is not valid in my opinion. Com- 
puters will become more a way of engineering life in the 
future than the slide rule has been in the past. The slide 
rule was a shorthand —a substitute for hand computa- 
tion. The computer will profoundly affect the way in 
which engineering is done. Techniques not yet considered 
will become practical with the computer as a tool. 

“These things have already come to pass to some ex- 
tent. Let me give you a very limited example. In the de- 
sign of logical circuits, such as are used in data processing 
equipment (such as digital computers), the permissible 
tolerances on components are of the utmost importance. 
In the crude beginnings these values were determined 
rather incompletely by endless experimentation and a 
multitude of two-dimensional plots called “schmoo” dia- 
grams — the region inside a distorted contour was the “al- 
lowed” region. 

“Today routine techniques utilize a computer to evalu- 
ate a design. The machine is given a relatively complex 
mathematical model of the circuit, all parameters are 
varied randomly within reasonable limits and the ex- 
tremes of performance and/or failure are determined. 
Thousands of circuit variations are evaluated each minute 
by a large computer. Within minutes all information need- 
ed for an optimum design is at hand. 

“In many electronic data processing fields, computers 
are being used to prove hypotheses instead of building ex- 
tensive hardware, Example: speech analysis. 

“Similar revolutions are due to come in automatic con- 
trol. We have developed a fabulous set of constructs in 
the frequency domain for analyzing and synthesizing sys- 
tems. But our important specifications on these systems 
are in the time domain. Given a computer which solves 
time domain problems far more effortlessly than we handle 
frequency-domain problems, what new constructs will 
come forth? Time will tell. 

“Computers are to be a basic engineering tool and 
should be taught as such, not as an appendage. Motiva- 
tion throughout the undergraduate program comes as an 
extra dividend. 

“Our greatest problem is with our generation who have 
learned to practice engineering without benefit of com- 
puters. We will tend to avoid that which we do not un- 
derstand and flourish that which we do. We, who are 
resistant, must struggle to learn that which we know not 
and feel that we need not. 

“Now is the time,” concludes Jones, “and the laboratory 
is the place to plant the seeds of effective future relation- 
ships between engineers and computers.” 
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LINKAGE SYSTEM PERMITS 
COMBINATIONS OF 


Many ENGINEERING PROBLEMS are encountered 
in our increasingly complex technology which require so- 
lution at speed appropriate to analog computers but with 
the extreme accuracy and repeatability attainable only 
with digital devices. By combining the two types of com- 
puters into a hybrid system, the advantages associated 
with each technique can be utilized. The speed of the ana- 
log computer, including its ability to solve differential 
equations in real time, is thus combined with the high 
resolution, accuracy, and repeatability of the digital com- 
puter. In addition, a digital computer permits solution of 
problems involving logical decisions, the generation of 
arbitrary function, and computation requiring storage of 
intermediate results. 

Until recently, linkage systems were custom engineered 
for each application but in an effort to reduce the cost 
of this approach and to provide relatively quick delivery, 
a system was developed to permit “plugging together” a 
standard analog computer and any one of several digital 
computers without individual engineering. This system, 
which is now available in two basic standard models, 
was designed for use with IBM 700-7000 Series, Bendix 
G-15, and Packard Bell PB 250 computers. 
system description 
The linkage system comprises three sections, (a) an analog- 
to-digital conversion system, (b) a buffer register, and (c) a 
digital-to-analog conversion system. 

In the system shown there are three analog-to-digital 
and three digital-to-analog channels but as many as 30 a- 
to-d and 30 d-to-a channels can be incorporated without 
additional engineering because the system is made up of 
standard Packard Bell Computer digital components. Con- 
nectors are included for linking either a PBC PB 250 or 
a Bendix G-15 to most commercial analog computers. No 
modification to the system is necessary for use with an 
IBM 700 or 7000 Series computer —a level changer, the 
PBC 700 Series computer entry package, is interposed 
between the IBM computer and the linkage system. 

Attenuators permit direct connection of analog com- 
puter outputs to the linkage system. These units attenu- 
ate the full scale analog voltages to the input range of the 
multiplexer. An analog-to-digital converter accepts the 
serial analog output of the multiplexer and converts it to 
digital form. A digital-to-analog conversion system con- 
verts the outputs of the digital computer to analog signals 
and these are amplified to be suitable for use as analog 
computer inputs. Control of the system is vested in the 
most versatile source available — a general purpose digital 
computer. This type of control provides the programmer 
with completely flexible means for varying operation of 
the linkage dependent upon the data received and com- 
putations performed. 3 

Transformer coupling isolates the system from the digi- 
tal computer ground, which keeps the analog computer 
ground circuits free of any digital computer noise. The 
hybrid linkage system ground is common with the analog 
computer ground since many analog functions are per- 
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DIGITAL 


by DONALD BLOCK, 
Packard Bell Computer 


This conversion system 
is available in 

two basic models. 
Shown at right 

is Model DS-113. 


system operation 
For purposes of illustration, operation of the hybrid link- 
age system is described with a Packard Bell PB 250 as 
the general purpose digital computer. Provisions for opera- 
tion with a Bendix G-15 or an IBM 704 are also discussed. 
PB 250 operation 

The computer controls the start of any linkage operation 
by serially reading out the basic 21 bit operation word 
into the input register of the linkage system at a two meg- 
acycle clock rate. At the completion of the readout the 
operation mode bits (L 1 and L 2) are decoded to deter- 
mine which of three possible operations are to be per- 
formed by the system. 

Operation 1— Advance the multiplexer to the next 
channel. Convert the analog information to digital form 
and transfer the digital data to the input output register of 
the linkage. 

Operation 2— Preset the multiplexer to the address 
contained in the address portion of the operation word. 
Convert the analog information appearing on this channel 
to digital form and transfer the digital data to the input 
output register of the linkage. 

Operation 3— Decode the address portion of the op- 
erations word to select a digital to analog converter and 
transfer the digital information in the data portion of the 
operation word to the digital to analog converter selected. 

If operation 1 is called for the address counter (figure 
1) is advanced one count. The output of this counter con- 
trols the channel selection of the PBCC electronic Multi- 
plexer EM-3. After the necessary delay to allow the multi- 
plexed analog output to become stable a signal to the 
Multiverter unit begins the conversion cycle. If the in- 
formation from the analog computer is an a-c signal of 
frequency greater than a few cycles a second it is neces- 
sary to incorporate a Sample and Hold device in the sys- 
tem, when the conversion cycle starts the Sample and 
Hold is switched into the hold mode. At the end of the 
conversion the “end of conversion pulse” is used to trans- 
fer the newly converted data along with its channel ad- 
dress into the input output register of the linkage and 
switch the Sample and Hold back to the sample mode. 
A period of eighty microseconds is necessary from the 
completion of the readout of the operation word until the 
data is present in the input output register. The program- 


31 









LINKAGE SYSTEM 


mer can call for a readout of the data and/or its associ- 
ated address anytime after this 80 microsecond period. 

If operation 2 is called for by the computer, the ad- 
dress portion of the operation word is transferred in par- 
allel to preset the multiplexer address counter. After the 
necessary delay for the analog output to become stable 
the Multiverter is signalled to start a conversion. The re- 
mainder of the operation is the same as described above 
with the necessary time for completion of the operation 
again being 80 microseconds. 

In each of the above operations the data is read into 
the computer serially at the computer formatted clock rate 
by performing the block serial input command. 

If the decoded operation mode bits determine that op- 
eration 3 is called for the five bit address portion of the 
operation word is decoded in the address decoder to select 
one of 32 possible digital to analog converters. This de- 
coded address is used as a strobe pulse to transfer the con- 
tents of the data portion of the operation word to the 
selected digital-to-analog converter in parallel form. 
Standard PBCC converters are used for this purpose. 

The output of the converter is a plus (+) or a minus 
(—) 6.667 volt full scale at an impedance of 3.333 kil- 
ohms. For this reason operational amplifiers are suggested 
for use on the output to drive the analog computer. 
operation with a G-15 computer 
The basic operation of the linkage system with the Ben- 
dix G-15 computer is similar to the PB 250. Information 
enters and leaves the computer serially at a 100 kc rate. 
Since the G-15 is a much slower operating machine than 
the PB 250, (one word time is 290 microseconds) several 
minor changes in the system operation have been incor- 
porated in order to reduce the program time required in 
the G-15. Use is made of the block serial input gate signal 
iu the G-15 to signify the start of Operation 1. Thus it is 
not necessary to read an operation word from the com- 
puter. This signal is true for the word time that a block 
serial input is called for. Since the conversion requires 80 


microseconds as described above, if the formatted clock 
signal, which, reads data out of the input register and into 
the computer, is selected to begin in T9 time or after, 
the data can be read into the computer in the same word 
time as it was called for. 

To simply accomplish this function it becomes nec- 
essary to modify operation 2. To preset the multiplexer 
an operation word is read from the computer. The mode 
selection bits (L 1] and L 2) are decoded and if a preset 
signal for the Multiplexer is called for, the number in the 
address portion of the operation word is transferred to 
the address counter. A conversion is not started, however, 
until the block serial input is called for. This signal will 
then perform operation 1. It can be seen that this modi- 
fication requires the programmer to preset the address 
counter to (N-1) if he wants to convert channel N. 

Operation 3 is identical with the operation using PB 250 
described above. 
operation with IBM 704 
The system has been designed for use with a real time 
direct entry package for the IBM 704. Data is transferred 
to the computer from the input output register and from 
the computer to the input output register in parallel. 
When data is transferred by the end of a conversion 
pulse into the input register a flip-flop is set which ac- 
tivates an input sense line which the computer examines 
to determine if data is available for read in. When data 
is read into the computer an output sense line resets the 
flip-flop. All other operations of the linkage system are 
the same as described for the PB 250. 
advantages of system 
By allowing the programmer complete control over the 
operation of the linkage system many advantages can be 
achieved in problem solution. If, for example, the data on 
a particular input exceeds a particular value the program- 
mer might want to change the scanning sequence or rate. 
Added programming versatility has been included in the 
system to allow the digital computer to control the mode 
of operation of the analog computer on hold and stop its 
operation. This allows the programmer to stop completely 
during problem solution at any point for close examina- 


tion should the results seem out of the ordinary. 
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Specifications 


General System 
Digital Computers 


NO eas PB 250, G-15, IBM 
700-7000 Series 
NS | i no o's He Okan 72” high by 24” wide 
by 22” deep. 
Career ro analog and digital 
grounds are isolated 
PT ee Pere. 115 volts, 60 cycles, 
250 watts 
Temperature Range ...... w° C t 15° C 
Temperature Coefficient .. . varies 0.004% /°C 
NE gs ae less than +0.006%/day 
External Reference 
ood clb'n eb wotd weal the system reference 


may be slaved to an ex- 
ternal reference source 


of—100 volts full scale. 


Analog-to-Digital Channels 
Model DS-110 Model DS-113 


Number of Chan- 4 (expandable 3 (expandable 


nels to 30) to 30) 
Analog Computer 
Outputs +100 volts +100 volts 


Model DS-113 
10,000 ohms 

+ 0.05% 
{+100 mv) 
0.01% (20 mv) 


Linkage System Model DS-110 
Load 10,000 ohms 

A-to-D Accuracy *0.1% 

(+200 mv) 

A-toD Resoul- 0.05% (100 
tion mv) 

Multiplex and 115 microsec- 75 microseconds 
Convert Time onds 

Frequency With- 
out Sample 
and Hold 

Frequency With 
Sample and 
Hold 140 cps 


Digital-to-Analog Channels 
Number of Chan- 4 (expandable 3 (expandable 


1.3 cps 0.7 cps 


20 cps 


nels to 30) to 30) 
Analog Computer 

Inputs = 100 volts +100 volts 
Output Imped- 

ance 5 ohms 5 ohms 
D-to-A Accuracy t0.1% + 0.05% 

(+200 m) (+100 mv) 

D-to-A Resolu- 0.05% (100 0.01% (20 mv) 

tion mv ) 
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The Magnetic Surfacing Pilot Production Area; Mr. H. B. Dickinson, Vice President (left), and 
Mr. B. Diener (center) and Dr. M. B. Melillo (right) of the Component Development Division. 


A Report from American Systems Incorporated... 


A New Development 


In improving the performance and economy of many 
computing and data handling systems, the surfacing of 
magnetic memory drums, disks, rods, and tapes tends to 
be a limiting consideration. Now at American Systems 
Incorporated, an important new process for surfacing 
these components is in the pilot production stage. Based 
on a completely chemical (catalytic) principle, the 
American Systems process provides magnetic surfaces 
of greater metallurgical hardness and uniformity than 
conventional electroplating or spraying. Packing densi- 
ties are also greater, and higher recording frequencies 
may be used. Further, the deposition may be controlled 
so that coercivity and remanence of the surface meet 
specific application requirements. In the pilot facility, a 
wide range of component sizes and shapes can be han- 
died simply and rapidly. 


Developed by Dr. Manlio Melillo of American Systems 
Component Development Division, the new process typi- 
fies the systems approach to component problems. In 
addition to magnetic surfacing, the activities of this 
division encompass component development for computer 
and communications systems technology. 


Front-line technical efforts are also under way at 
American Systems in six other Divisions: 


INFORMATION SCIENCES 

Mathematical and statistical research ; computer pro- 
gramming, and advanced programming systems; com- 
putation services ; digital system studies ; logical design ; 
advanced systems analysis. 


COMMAND AND CONTROL SYSTEMS 

Logic of command and control complexes; systems 
design and development; data acquisition, processing 
and display ; communications. 


in Magnetic Surfacing 


ELECTROMAGNETIC SYSTEMS 

Electromagnetic physics; electronic and mechanical 
scanning antenna systems; development and manufac- 
turing of special microwave components and complete 
sensor systems. 


RESEARCH LABORATORIES 

Solid state physics and systems; magnetic thin-film 
research and subsystems; advanced components for 
information processing. 


INSTRUMENTS 

Research and development in analytical instruments; 
detection and monitoring of toxic high-energy missile 
fuel vapors; gas leak and water vapor detection; on- 
stream and process control instrumentation. 


AUDIO-VISUAL 

Audio-visual (Instructron) devices for instructional 
and assembly line applications; production of work sta- 
tions designed on human factors principles. 


These programs are being conducted by an outstand- 
ing staff of scientific and technical personnel, over half 
of whom have advanced degrees. Custom facilities for 
this work are located in a 27,000-square-foot plant. The 
first unit in a long range building program, this plant 
is situated on a 13-acre site. 


Qualified scientists and engineers . 4 
who are interested and experienced ; 
in our fields of activity are encour- 
aged to investigate career oppor- o° 
tunities with American Systems. “Senne 


AMERICAN SYSTEMS Snenemenudal 
1625 East 126th Street, Hawthorne, California 
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LARC COMPLETES NAVY 
ACCEPTANCE TESTS 

LARC has successfully completed ac- 
ceptance tests at the Applied Mathe- 
matics Laboratory, David Taylor Mod- 
el Basin for Navy’s Bureau of Ships. 
It will be used in carrying out calcu- 
lations involved in the solution of 
naval problems in the fields of en- 
gineering, research, management data 
analysis, and operations research. 
Three-dimensional mathematical mod- 
els of nuclear reactors will be con- 
structed in the LARC, enabling the 
design engineer to study and compare 
varying designs in a highly compressed 


period of time. 
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TEXAS A&M TO INSTALL 

FOUR DYSTAC COMPUTERS 

The U. S. Army Signal Research and 
Development Laboratory, Fort Mon- 
mouth, N. J., has authorized Texas 
A & M College to procure a $250,- 
000 general purpose analog computer 
to be installed at the college’s Data 
Processing Center. The new computer 
facility to be provided by Computer 
Systems, Inc., consists of four 5800 
Dystac computers. Completion of the 
installation is anticipated for June 


1961. 
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HIGH SCHOOL STUDENTS 

TAKE COMPUTER COURSE 

Twenty-six junior and _ senior high 
school students recently completed a 
15-week course in high-speed digital 
computing using an IBM 709. The 
course, sponsored jointly by the Wash- 
ington D. C. chapter of the Associa- 
tion for Computing Machinery and 


the Board of Education of Montgom- 
ery Country, Md., is designed to at- 
tract talented youngsters to the com- 
puting field, and especially to the 
computer programming profession. 

The ACM course covers such topics 
as the history of computers, the use 
of binary and octal number systems, 
analysis of typical problems, funda- 
mentals of programming and applica- 
tions of computers. The students 
learned how to program a_ simple, 
theoretical computer at first, and then 
worked up to write programs for the 
high-speed 709. 


THEME SET FOR 

1961 EJCC 

The theme of the 1961 Eastern Joint 
Computer Conference will be “Com- 
puter — Key To Total Systems Con- 
trol.” The conference is scheduled 
for the Sheraton-Park Hotel in Wash- 
ington, D. C., December 12-14. Bruce 
G. Oldfield, program chairman, stated 
that this theme reflected one of the 
most significant trends in modern 
computer technology. Each person 
wishing to contribute a paper to the 
program should submit two copies of 
both a 100-word abstract and a two- 
page summary to: Bruce G. Oldfield, 
IBM Federal Systems Division, 326 
E. Montgomery Ave., Rockville, Md. 


SIMULATION COUNCILS 

ELECTS NEW CHAIRMAN 

J. E. Sherman, manager of Analog 
Computing at the Lockheed Missiles 
and Space Division in Sunnyvale, 
Calif. has been elected chairman of 
the board of directors of Simulation 
Councils, Inc. for 1961. The firm is 





IMPACT OF COMPUTERS 


During the spring semester of 1960, 
a lecture series under the general title, 
“The Impact of Computers of Be- 
havioral Sciences Research,” was held 
at the University of Texas. The follow- 
ing lectures will be reprinted in the 
Spring, 1961, issue of Educational and 
Psychological Measurement: “How to 
Tell Computer from People” by David 
R. Saunders; “Computer Solutions to 
Some Non-Computational Psychologi- 
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cal Problems” by Robert Siebel; “Sim- 
ulation of Social Processes and Analy- 
sis of Social Structural Data” by James 
S. Coleman; “Markov and Monte 
Carlo Models Applied to Decision 
Making” by Joe H. Ward, Jr.; and 
“Using Computers to Study Human 
Perception” by Bert F. Green, Jr. Off- 
prints are available from Department 
of Educational Psychology, Sutton 
Hall, The University of Texas, Austin 
12, Texas. 


a non-profit California corporation in- 
terested in computers and similar de- 
vices which make use of mathematical 
and physical analogies. There are 
seven regional councils composed of 
more than 1200 members. 


BELL TEL LAB DEVICE 
READS HANDWRITING 
A small device that reads _hand- 
written words has been built at Bell 
Telephone Laboratories. It has a ten- 
word vocabulary — “zero” through 


“nine,” spelled out. 


The handwriting reader, about the 
size of a briefcase, was invented to 
demonstrate methods which might 
eventually be applied in machines de- 
signed to read a wider variety of 
material. “Reading machines” could 
be valuable in any business or indus- 
try where information must now be 
translated into machine language by 
punched cards, by tape, and by press- 
ing adding machine or typewriter 
keys. The handwriting reader is an 
early experimental step in the study 
of how such machines can be made. 


To use the experimental hand- 
writing reader, the writer moves a 
metal stylus over a special surface 
just as if he were writing with a pen 
or pencil. Then, when he touches an 
“Identify” button with the stylus, a 
light appears beside the numeral cor- 
responding to the word written. 


WA measure of the success of alge- 
braic computers was attested to re- 
cently at a meeting of the Committee 
on Chemical Engineering on the Ben- 
dix G-15 Exchange Conference. It 
recommended that all members use 
the ALGO compiler for submitting 
programs to the Exchange library. 


¥@ The Tape Unit Division of Ampex 
Corp. will be transferred from _ its 
present location at Redwood City, 
Calif. to the Culver City, Calif. head- 
quarters of Computer Products Co. A 
target date of November 1, 1961 has 
been set for completion of the move 
of equipment and personnel. 


og Minneapolis-Honeywell's Electronic 
Data Processing Division has signed 
purchase agreements for acquisition of 
about 48 acres of land in the Boston 
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This is the Clary Model 2000 series 
Militarized Printer, This is the one that 
operates flawlessly... that prints 
characters in a straight line within .001 
inch...it even withstands such severe 
conditions as a 50g shock of 7 milliseconds 
duration and 10g’s of vibration through- 
out the frequency range of 2 to 

12,000 cycles per second. 

Constructed on a sturdy panel for rack 
mounting, it contains all the necessary 
electronic equipment for data decoding, 

digit selections, and control functions. 

It employs a simple, clean, basic design that 
makes it adaptable to print the output 
from a wide variety of devices, including 

computers, digital voltmeters, shaft 
position transducers, electronic counters, 
and digital clocks. In addition, it is ideal 

in industrial applications where continuous, 


unfailing operation is required. 
this 


is the printer 
that can 
take it! 
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Clary Model 2000 Series 
Printer 


For complete information 
on how the Clary Model 
2000 series printer can help 
you, write today for 
Engineering Bulletin S-120. 
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San Gabriel, California 
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NEW! 


Solid State 


DISPLAY 
ASSEMBLY 








for decimal display 
and storage of 
binary coded 





decimal data 
accepts up to 24 bits of parallel BCD data 





Hermes’ new Solid State Display Assembly, Model 2060, is 
designed for use in any system requiring presentation in deci- 
mal display of a BCD parallel signal. For example, Model 
2060 permits direct reading of Angular Shaft Encoders with 
BCD parallel output. Model 2060 accepts up to 24 bits of 
parallel BCD information in any of the following 4-bit Codes: 
Binary Code Decimal (1-2-4-8); Gray Code (Cyclic Code) ; 
Decade Counter Code (1-2-2-4) or (1-2-4-2); Binary Com- 
plement Coded Decimal; Binary Two Out of Five Code; 
Binary (1-2-4-7). 


These signals are converted to 60-line decimal display using 
Burroughs-type Nixie tubes. Binary input to Model 2060 
may be either static or parallel pulses. 


Storage capability which can conveniently be retrieved 
through a multi-pin connector is provided in the converting 
circuitry. Converter Boards can be furnished which ac- 
cept up to six bits of parallel information, converting to two 
decimal displays. Write for Technical Bulletin 2060. 


Hermes 


ELECTRONICS CO. 








75 CAMBRIDGE PARKWAY, CAMBRIDGE 42, MASS. | Itek | 
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NEWS BRIEFS... 


suburb of Billerica. Walter W. Finke, 
president of the division, said that 
the company’s present plans call for 
start of a 75,000 sq. ft. manufacturing 
plant on the track by midsummer. 


¥7An IBM 1401 has been installed 
at Brown Engineering Co., Inc. of 
Huntsville, Ala. The system will be 
used to speed up production of re- 
ports associated with the engineering 
firm’s research and development activi- 
ties in missile and space programs 
performed under government contract 
for Redstone Arsenal. 


¢ Denver and Rio Grande Western 
Railroad has completed installation of 
a Burroughs 220 electronic data proc- 
essing system at its Denver headquar- 
ters. This is the first intermediate scale 
computer the firm has installed in the 
Denver area, 
CIRCLE 116 ON READER CARD 


¥7An IBM 7070 and 1401 are the 
heart of a new computer system in- 
stalled at the State University of Iowa 
Computing Center. The new equip- 
ment will ultimately replace an earlier 
model, smaller-capacity, 650, installed 
in the Center 2% years ago. 
CIRCLE 117 ON READER CARD 


¢# Eastern Air Lines has ordered a 
solid-state electronic system to provide 
customers with information on ex- 
pected departure and arrival times of 
planes, availability of seats, and other 
Hight data. The system will consist 
of two Remington Rand Univac 490 
“Real Time” computers and their as- 
sociated auxiliary equipment. It is 
scheduled for operation in early 1962. 
CIRCLE 118 ON READER CARD 


¢CompuDyne Corp. of Philadelphia 
has more than doubled its analog 
computer facility. The new facility in- 
creases the total computer capacity 
from 50 to 110 operational amplifiers, 
2 to 12 servo multipliers and 2 to 6 
function generators. In addition three 
resolvers are provided. 
CIRCLE 119 ON READER CARD 


v¥ Invac Corp., recently organized pe- 
ripheral data processing equipment 
firm, has acquired new and enlarged 
facilities in the East Natick Industrial 
Park, Mass. 


d Robert Curiel has been appointed 
assistant manager of ComputerMat, 
Inc., Los Angeles. He will serve in 
the position at 1828 Wilshire Blvd., 
the first of a chain of “Do-it-yourself” 
computer centers planned by the com- 
pany. Later this year he will become 
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standard heads 
by Brush 
fill 90% 


AdLMALE 


TOTTTTT 











SL A 





of all 
Magnetic Head 
Applications | 
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Why such an all-out claim? Because only Brush has kept pace with the many design requirements in 
recording technology. Continuous analysis of current and future trends enables us to maintain a design 
improvement program incorporating all field-proven advances in our standard heads. It’s a must . . . to sat- 
isfy all customer requirements. The result? We’ve been able to standardize and meet all eee aca 





but a few highly specialized applications. You save engineering and testing time. . . and 
money. If you’re one of the few with a “special” problem, Brush obviously has the engi- 
neering capability and manufacturing facilities necessary to fulfill your magnetic head 
application. With both standard and special heads, detailed mechanical drawings and 
specifications plus actual electrical characteristics are available before the fact. 
You can accurately predict system performance without costly time-consuming tests. 
Write now for our design and specification bulletin “Optional Characteristic Heads’’. 
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Transistor Logic Elements for Defense 


Use these logic modules for 
easier, faster, computer design 


Encapsulated elements operate at high frequency over 
wide temperature range 
@ Fast switching speed of 1 mc/second 


® Standard 6 volt logic 
® Rugged, uniform packaging 
















































ACTUAL SIZE 


Series M Transistor Logic Elements now provide maximum reli- 
ability and high frequency performance over an extended temperature 
range of —40 C to +125 C. Pre-designed for immediate use in breadboard, 
prototype or production equipment, these compatible logic modules find 
versatile defense applications in digital computer and data handling sys- 
tems. Encapsulation in high-temperature epoxy material, semi-transparent 
for easy inspection of internal assembly, affords protection from extreme 
environmental conditions of humidity, shock and vibration. Metal feed- 
through sleeves improve mounting flexibility, while uniform packaging 
and terminal arrangement facilitate interconnection of modules. 


Reasonably priced and available for prompt delivery, General Elec- 
tric Transistor Logic Elements are manufactured from thoroughly tested, 
quality components. These saturating and resistance-coupled modules are 
also offered in circuit and packaging variations, custom designed to meet 


specific engineering requirements. 





f : + Transistor Binary (Type M-264) —provides two 
$ gate control inputs, two gate signal inputs, 


0, + 4 © and two direct resistance inputs for the set 
— and reset of the flip-flop. Intended for use in 

bay counters and shift registers, it drives up to 

=< ower four, fully loaded, Series M Transistor NOR- 


OC, OC, 
fn 28 adic Gates at each of the two outputs. 
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Transistor NOR-Gate (Type M-134) —performs 
pulse inversion and logic functions OR and 
AND. Each of the two separate elements of 
this common emitter switch drives four addi- 
tional, fully loaded, Series M Transistor NOR- 
Gates. Three inputs are furnished for each 
element. 








Transistor Emitter Follower (Type M-31-10) — 
consists of two separate elements with indi- 
vidual input and output terminals. Both ele- 
ments are capable of driving up to ten, fully 
loaded, Series M Transistor NOR-Gates. Appli- 
_.o cations are found in impedance transformation 
© and in driving logic elements without inversion 
© Volts 


+ 18y 





or significant degradation in the transmitted 
pulse. 176-$2 


Progress /s Our Most Important Prodvet 
GENERAL @@ ELECTRIC 


DEFENSE ELECTRONICS DIVISION 
HEAVY MILITARY ELECTRONICS DEPARTMENT @ SYRACUSE, NEW YORK 
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NEWS BRIEFS... 


manager of ComputerMat No. 2 to 
be located elsewhere in the Los 


Angeles Area. 
CIRCLE 112 ON READER CARD 


¢¥ DataService Corp., engaged in cer- 
tain research and development proj- 
ects related to EDP and advanced 
computer techniques, has opened new 
offices at 11 W. Prospect Ave., Mt. 
Vernon, New York. Mitchell A. Cot- 
ter serves as president of the organiza- 


tion. 
CIRCLE 113 ON READER CARD 


¢¥ Remington Rand is offering to dou- 
ble the processing speed of existing 
model 1 File-computers by replacing 
the present magnetic storage drum 
with magnetic core memory. The new 
core storage, which is primarily the 
same as that of the large-scale Univac 
III computer system, has a memory 
capacity of 2000 12-character alpha 
numeric words — double that of the 


present file-computers. 
CIRCLE 114 ON READER CARD 


¢ Systronics, Torrance, Calif., is a new 
company formed for manufacturing 
and marketing instruments for the 
data processing field. Harold V. Nail, 
former branch manager for Clary 
Corp., heads the new firm as presi- 
dent. Guy E. Morrison is executive 
vice president-engineering and research 
and devélopment. Other officers will 


be announced at a later date. 
CIRCLE 115 ON READER CARD 


¢ Current Developments In Auto- 
matic Data Processing Systems will 
be the theme of the Eighth Institute 
on Electronics in Management to be 
held at the American University, 
Washington, D.C., from Oct. 30 to 
Nov. 3, 1961. The institute is de- 
signed for managemént personnel 
from government, business and indus- 
try. For information, write to Ameri- 
can Univ., Massachusetts and Nebras- 
ka Aves., N.W., Washington 16. 


¢@ The Cleveland-Akron Chapter of 
the Association for Computing Machin- 
ery is scheduled to hold a Computer 
Conference on Business Languages 
June 15, 1961. Attendance is by pre- 
registration only. 


¢d Frederick M. Hoar has been named 
director of advertising and public re- 
lations for the Univac Division, Sperry 
Rand Corporation, New York. Hoar 
was formerly director of publicity and 
promotions at the Burroughs Corp. in 
Detroit. 
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Data 
Transmission 
Study Group 


Datamation has reported on 
the Data Transmission Study Group 
which first met in July, 1960. In at- 
tendance were persons from eight ma- 
jor firms in the aerospace industry 
(Boeing, Convair, Douglas, Hughes, 
Lockheed, North American, Northrop 
and SDC) who felt that such a group 
might promote a better understanding 
between the users of and the suppliers 
of communications service and equip- 
ment related to the high speed trans- 
mission of data. At this initial meeting 
the objectives of the group were es- 
tablished as follows: 1. Exchange of 
knowledge; 2. Standardization of ter- 
minology to be used; 3. Discussion of 
total systems requirements; 4. Develop- 
ment of uniform requirements for 
equipment and service; 5. Forecasting 
of long range needs; and 6. Acting 
as a users coordinating group with the 
common carriers and with equipment 
manufacturers. 

In the meetings to date, members 
of the Group have focused on high 
volume information transfers to and 
from computer centers, 

In the area of users coordination, 
the group has requested and received 
presettations from common carriers 
and equipment manufacturers. These 
presentations were divided into two 
sessions: Equipment presently avail- 
able and equipment to be available 
in the medium and long range future. 
An attempt was also made by the 
Group to acquaint the manufacturers 
with their requirements. 

The similarity of digital high speed 
data. communication needs within 
companies represented in the Group 
indicates that there is a definite need 
for integrated communication and 
data processing equipment and tech- 
niques. Several members have men- 
tioned the desirability of being able 
to communicate analog information 
(e.g., flight test data) in “real time” 
to allow decisions to be made while 
tests are in progress. Others see fu- 
ture needs for high-volume transmis- 
sion of pictorial information and other 
information which may be non-digital 
in its original form. In the future, 
in its original form. 

For further information, contact 
Justin A. Perlman, manager, Ad- 
vanced Information Systems Devel- 
opment, Industrial Dynamics, Hughes 


Aircraft Co., Culver City, Calif. 
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This tape | 
the ferent: 
between simple 


addition and 
automation 
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This is the Friden Add-Punch®, Model ACPT. Like a standard adding 
machine, it produces a conventional printed tape. But unlike a standard 
adding machine, it also records complete or selected data in a punched 
paper tape. Because it does, automated record keeping can be started at 
the adding machine level — at the source. 

With the Add-Punch and the punched paper tape it produces, any size 
company can get the full benefits of automation. The large firm will save 
by using the tape for automatic conversion to punched cards (no key 
punching or verifying is necessary), or for direct input to computers. 
The small firm without processing equipment can call upon a service 
bureau to process the tape and to prepare the desired reports at low cost. 
The Add-Punch can handle an exceptionally wide variety of accounting 
and statistical jobs — everything from the entry of basic information at 
its source to the general ledger. 

Your Friden Systems Man will be glad to explain how the ACPT can 
save you money. Call him. Or write: Friden, Inc., San Leandro, Calif. 


THIS IS PRACTIMATION: automation so hand-in-hand with 
practicality there can be no other word for it. 


I ) (| 
Sales, Service and Instruction Throughout the World I] Cl) 
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when the need to know is NOW! 
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The new LFE SM-2 converts digital com- 
puter language into a visual message .. . dis- 
plays alpha-numeric characters, arbitrary or 
abstract symbols, schematic or logical draw- 
ings, graphs, charts and maps. 

Twenty-one inch, flicker-free, display tube 
clearly displays up to 13,000 character mes- 
sages, or 90 characters per square inch .. . is 
easily readable with ordinary office lighting . . . 
features self-contained storage. Brightness and 
storage are completely independent of the 


number of characters on any given page. 

SM-2 is readily adaptable to data storage and 
retrieval systems as the on line output device. 
Typical of this application is LFE’s commer- 
cially available RASTAD system. 

Other applications include air traffic control, 
intelligence systems, inventory control, produc- 
tion control, process control monitoring, and 
other applications where information retrieval 
and display must be simultaneous. Additional 
specifications available by writing to Dept. D4. 


LABORATORY FOR ELECTRONICS, INC. 


BOSTON 15, MASSACHUSETTS 


COMPUTER PRODUCTS 
DIVISION 


1079 COMMONWEALTH AVE * 
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DR. WALTER F. BAUER jis manager, Information Systems Department of 


Technology Labs. 
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Most would agree that a theme for a Computer Confer- 
ence should be simple, powerful in its message, and convey 
the desired technical emphasis. The 1961 WJCC Com. 
mittee wished to adopt a conference theme which would 
emphasize the progress in exploiting and understanding the 
more technically sophisticated computer functional and de- 
sign aspects, especially those related to possible or potential 
human-like qualities of the machine, The Committee de- 
cided that the phrase “Extending Man’s Intellect’ con- 
veyed better than any, the technical program goals of the 
conference. 

But let me be more specific in explaining why this slogan 
was chosen and what it means. First of all, we believe that 
the Joint Computer Conferences should be of high technical 
quality — as academic as we can make them. The impor- 
tance of this stems from the realization that the Joint Com- 
puter Conferences are among the very few opportunities to 
collect and present top-level scientific information in the 
computer field. We think it important, therefore, that noth- 
ing compromise the technical program. 

We have extended man’s intellect by making - faster, 
smaller, less expensive, more reliable, and more easily man- 
communicable computers. The 1961 WJCC technical pro- 
gram, through presentation of the most modern and up-to- 
date research, will show how we will be extending man’s 
intellect; it will show the technical areas in which important 
progress is being made and will be made in the years to 
come. For example, our session on “Micro-System Elec- 
tronics” will deal with the modern techniques in designing 
and inter-connecting micro-scale components. Our sessions 
on “Modeling Human Mental Processes,” ‘Problem Solv- 
ing and Learning Machines,” and ‘Automata Theory and 
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Ramo-Wooldridge, a division of Thompson Ramo Wooldridge, Inc. He has been 
a research engineer at the Willow Run Research Center of the University of Michi- 
gan and a lecturer in electronic engineering at the University. At the University be 
worked with the SEAC and MIDAC digital computers, Following this he joined 
Ramo-Wooldridge Corp. where he became head of the Digital Computer Center. 
Later he became director of the Computation and Data Reduction Center of Space 
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Neural Models” perhaps come closest to giving us visibility 
in this future extension of man’s intellect by computers. 
Sessions on “‘Pattern Recognition” and “Information Re- 
trieval” likewise will present sophisticated techniques of 
growing importance. Other sessions of no less contribution 
to the conference are ‘Memory Devices,” “Digital Simula- 
tion,” “Computers in Control,” ‘Automatic Programming,” 
“Large-scale Computers” and analog computer techniques. 
For each of these sessions we have chosen a Chairman who 
is expert in the field, and we have asked him to survey the 
progress in his area, Following this, contributed papers will 
be presented, papers carefully selected for their quality and 
appropriateness. 

But there is in this conference theme, a much greater im- 
plication and a much greater scope. In the implication of 
“Extending Man’s Intellect’’ we see an eventual greater im- 
port and significance of computer accomplishments to civilt- 
zation than those of space technology or nuclear physics. 
Indeed, it can be said that man’s w/timate goal is not to 
explore the universe, nor to harness unlimited energy, but 
to build a device equal to or nearly equal to his own mental 
powers. 

Computers have attracted people who are imaginative, 
creative, and above all, enthusiastic. They are people who 
are attracted by ideas, logic, and the abstract, rather than the 
physical or apparent. Also, information processing is, in 
a strong sense, the common denominator to all intellectual 
activity. Information handling is fundamental to all intelli- 
gent processes; it pervades all higher civilized activities. 
Few professional fields are, or will be, untouched by the 
catalyzing effect of electronic computers, Herein lie the 
strengths of the technology, for information processing, as 


41 








THE CHAIRMAN AND THE THEME 


a result, is boundless in its appeal and, in the long term, 
nearly unlimited in its capability. 

But the conference theme conveys still another thought. 
There is every indication that strength in information 
processing technology will become the symbol of interna- 
tional prestige. Certainly increases in the technology will 
have a beneficial effect on the economy through increased 
productivity. In addition, it will be of direct prime import- 
ance in the cold war which revolves around strategy and 
military might. Increasing emphasis is being placed on the 
country’s ability to react quickly to rapidly gleaned, com- 
prehensive information about political or military occur- 
rences. The computer's indisputable pre-eminence as a tool 
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THOMAS |]. WATSON, /R., president of 
International Business Machines Corporation, will 
address the Conference on May 9. He has been 
associated with IBM since 1937. In January 1952 
he was elected president of the firm, and in May 
1956 he was elected chief executive officer. He is 
a director of Bankers Trust Company, New York 
Time, Inc.; member of corporation of Brown Unt- 
versity; 
Board, Boy Scouts of America; and trustee of the 
Air Force Aid Society, American Museum of 
Natural History, California Institute of Tech- 
noloxy, Eisenhower Exchange, and the Thomas 


Alva Edison Foundation. 


vice president of National Executive 
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to digest, integrate, summarize and process information, 
will make it of prime importance in cold war strategy. 
Perhaps the reader is moved to wild enthusiasm or deep 
contemplation by the above thoughts. Or perhaps he writes 
them off as ravings, platitudes, or generalities. In any event, 
we have made an industrious attempt for the 1961 WJCC 
to signal the new revolution in artificial intelligence and 
implicitly to convey the importance of this in our civiliza- 
tion. We hope that all interested can come, absorb, and 
enjoy the technical program in an atmosphere of hospitality 
and friendship which we believe the Conference will pro- 
vide. 
— WALTER F, BAUER 
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DR. SIMON RAMO is executive vice presi- 
dent and a director of Thompson Ramo Wool- 
dridge Inc. Prior to the merger with Thompson 
Products, Inc., Dr. Ramo was executive vice prest- 
dent of The Ramo-Wooldridge Corp., which he 
and Dr. Dean E. Wooldridge founded in Septem- 
ber, 1953. A graduate of the University of Utah 
and California Institute of Technology, Dr. Ramo 
has held positions with General Electric’s research 
staff and Hughes Aircraft Company. At Hughes 
he became vice president and director of opera- 
tions. He is the author of numerous articles and 
several books, and is the holder of twenty-five 
patents. 
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“Extending Man's Intellect’ is the theme of the 1961 Western Joint Computer Con- 


ference, scheduled for the Ambassador Hotel, Los Angeles, May 9-11. 


Sponsors are the National Joint Computer Committee representing the Institute of 
Radio Engineers, the American Institute of Electrical Engineers and the Association for 
Computing Machinery. Attendance is expected to exceed 2,500. 

Approximately 70 technical papers will be presented covering subjects including 
information retrieval, pattern recognition, automata theory and neural models, prob- 
lem solving and learning machines, automatic programming, modeling human mental 
processes, computers in control, simulation, computers in communications and large 


computer systems. 


Keynote speaker for the three-day conference will be Thomas Watson, Jr., president 
of International Business Machines Corporation, He will address the gathering Tues- 
day, May 9. Dr. Morris Rubinoff, chairman, National Joint Computer Committee, will 
speak on May 9, following Watson's talk. Dr. Simon Ramo, executive vice-president of 
Thompson-Ramo- Wooldridge, will be the luncheon speaker May 10. The title of his 
talk will be “Future Applications of Electronic Intelligence.” 


The exhibit area will contain 103 booths, occupied by 55 firms. The Sunset Room, 
the Boulevard Room and Ambassador Ballroom will accommodate an estimated 
$3 million worth of equipment and displays. 


The area opens on May 9 at 12 noon and remains open until 6 p.m. On May 10 
the hours are 10 a.m. to 12 noon and 2 p.m. to 9 p.m, On the final day, May 11, the 
area will remain open from 10 a.m. to 5:30 p.m. 


The social highlights of the conference will be the cocktail party and the luncheon. 
The former is scheduled for Tuesday evening in the Embassy Room. Tickets for both 
events will be sold for $4.50. 


Registration fee for members of the sponsoring societies will be $6. Fee for non- 
members is $10 and students (with identification cards) need pay only $2. 


A special conference registration period has been arranged for Monday from 6 to 
9 p.m. Located in the lobby of the Ambassador Hotel, registration will be open on 
May 9 from 7:30 a.m. to 4 p.m.; on May 10 from 8:30 a.m. to 4 p.m.; and on May 
11 from 8:30 a.m. to 12 noon, There is no pre-registration. 


Conference attendees will not be charged for WJCC proceedings which will be dis- 
tributed at the time of registration. Additional copies may be ordered at the confer- 


ence or from any of the sponsoring societies. 
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Dr. Cornelius T. Leondes, 1961 Pro- 
gram Chairman of the WJCC, has 
served as research engineer for the 
Naval Air Development Center, Bur- 
roughs Corp. Research Division, and 
International Business Machines Corp. 
Presently, he is an Associate Professor 
of Engineering at UCLA. He joined 
the faculty in 1956. 

His work in industry has been with 
computers and control systems, parallel 
digital differential analyzers, and other 
related fields. 

He is a consultant to the Guidance 
and Control Panel of the Scientific Ad- 
visory Board, U.S. Air Force, and has 
recently been appointed to the Ad- 
visory Committee of the Air Force 


Academy. 


Before beginning an analysis of the 1961 WJCC technical program, I would like to 
thank Paul Armer, J. Don Madden and John McLeod, my associate program chairmen, 
for their extremely valuable contributions. 

I would like to explain, in general terms, how the program was formulated and how 
we went about making it a reality. 

 < 
+ 
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First of all, that portion of the program dealing with digital computers consists of 
three basic parts. These are digital computer systems aspects, digital computer applica- 
tions, and digital computer circuits techniques. The topics presented in each of these 
groupings were selected so as to underscore the conference theme, and they had to be 
selected with the constraint of no more than ten half day sessions some of which could 
be split if necessary to produce additional sessions. Thus rather detailed examination 
of potential session subjects was carried out by the program and associate program 
chairmen. It is hoped that the result will be favorably received by the computer in- 
dustry. 

The committee has taken special pains to assure that the program is one of high 
technical and scientific merit. There have been a number of factors which contributed 
to the achievement of this goal. 

The response to the call for papers was remarkable in the quantity and high quality 
of the papers received. There were about five times as many papers received as there 
were places on the program, Practically all the papers received were good to outstand- 
ing, and it is hoped that many of the papers which had to be rejected because of space 
limitations will be published elsewhere in the computer journals. 

Secondly, status papers of exceptionally high quality were solicited from acknowl- 
edged leaders in the area covered by the respective sessions, Also, generally one addi- 
tional paper was invited for many of the sessions thus presenting the latest research 
results by known leading workers in the field. In this manner, adequate freedom for 
the selection of papers received in answer to the call for papers was provided. At the 
same time a high quality foundation for the program was guaranteed, 

A like procedure was utilized for the three half day sessions on analog computers 
with somewhat similar results. 

The sessions selected for the digital systems and application parts of the program 
include “Digital Simulation,”’ ‘Problem Solving and Learning Machines,” “Informa- 
tion Retrieval,” “Automata Theory and Perceptions,” ‘Automatic Programming,” 
“Pattern Recognition,’ and “Computers in Control.” In addition there will be a special 
session chaired by Charles W’. Adams on ‘Large Computer Systems.” Following an 
introductory paper for the session on “Trends in the Design of Large Computer Sys- 
tems” the session will be open to solicited and unsolicited comments from computer 
manufacturers and research workers in the field. This session is certain to provide 
many interesting comments. 

The sessions selected for the digital computer circuits area include ‘‘Microsystem 
Electronics,” ““Memory Devices and Components,” and “Recent Advances in Computer 
Circuits.” There is no question, for example, that the monolithic blocks which will 
result from the current active research in the general area of microsystem electronics, 
or molectronics, or whatever you wish to call it will have a profound and far reach- 
ing effect on the computer field. While it may perhaps seem a little early in the game, 
the program committee-as a whole felt that it was far from inappropriate to devote an 
entire session to this subject at this time. The heavy pressures to develop highly reli- 
able military data processing systems of extended capabilities both for ground based 
and aerospace vehicle applications will be certain to accelerate the growth of this 
field such that both startling results and applications will be certain to result in the 
next several years. The same comments may be made for computer memory devices. 

The sessions selected for the analog computer area include “New Hybrid Analog- 
Digital Techniques,” ‘‘Applied Analog Techniques,” and “The Human Side of Ana- 
log Systems.” The passing years have demonstrated the increasing scope and power of 
analog computers in system analysis and synthesis. The sessions at this conference have 
been selected in ordér to underscore these trends. —C. T. LEONDES 
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THE PROGRAM 


OPENING SESSION 
(Session 1 A) 
Tuesday, May 9, 1961 
Embassy Room, 10:30 a.m. 
Keith W. Uncapher, Chairman 
The RAND Corporation, Santa Monica, Calif. 
Vice-Chairman, Western Joint Computer Conference 


WELCOMING ADDRESS Walter F Bauer 
Ramo-Wooldridge Divi- 


sion 
Thompson Ramo Wool- 
dridge, Inc. 


Canoga Park, California 

Chairman, 1961 Western 
Joint Computer Con- 
ference 


Thomas J. Watson, Jr. 
President, International 
Business Machines 
Corporation 
New York, N.Y. 


Morris Rubinoff 

University of Pennsyl- 
vania, Philadelphia, Pa. 

Chairman, National Joint 
Computer Committee 


KEYNOTE ADDRESS 


GENERAL REMARKS 


TUESDAY AFTERNOON 
May 9, 1961 
Session II A 
Embassy Room, 2:00 p.m. 
DIGITAL SIMULATION 
Chairman—H. H. Harman 
System. Development Corp. 
Santa Monica, Calif, 


Simulation: A Survey 
H. H. Harman, System Development Corporation 
Santa Monica, Calif. 


Computers and Management Games 
J. M. Kibbee, Remington Rand Univac 
New York, N.Y. 


An On-Line Management System Using English 
Language 
A. Vazsonyi, Ramo- Wooldridge 
Canoga Park, California 


Application of Digital Simulation Techniques to 


April 1961 


Highway Design Problems 
A, Glickstein, S. L. Levy, Midwest Research Institute 


Kansas City, Missouri 


The Use of Manned Simulation in the Design of an 
Operational Control System 
M., A. Geisler, W. A. Steger, The RAND Corporation 
Santa Monica, Calif. 


Session II B 
Venetian Room, 2:00 p.m. 
MICROSYSTEM ELECTRONICS 
Chairman—R, A. Kudlich 
A, C, Spark Plug Division of General Motors 
El Segundo, California 


A Survey of Microsystem Electronics 
Peter B. Myers, Semiconductor Products Division, 
Motorola, Inc., Phoenix, Arizona 


Testing of Micrologic Elements 
Richard Anderson, Fairchild Semiconductor Corpora- 


tion, Mt. View, California 


Interconnection Techniques for Semiconductor Networks 
J. S. Kilby, Texas Instruments, Inc. 
Dallas, Texas 


Microsystem Computer Techniques 
E. Luedicke, A. Medwin, RCA, Camden, N.]. 


WEDNESDAY MORNING 
May 10, 1961 
Session III A 
Embassy Room, 9:00 a.m. 
MODELING HUMAN MENTAL PROCESSES 
Chairman—H., A. Simon 
Consultant, The RAND Corporation 
Santa Monica, California, and 
Carnegie Institute of Technology 
Pittsburgh, Pennsylvania 


Introduction: Modeling Human Mental Processes 
H. A, Simon, Carnegie Institute of Technology 
Pittsburgh, Penn. 


The Simulation of Verbal Learning Behavior 
E. Feigenbaum, University of California 
Berkeley, California 


The Simulation of Behavior in the Binary Choice 
Experiment 
J. Feldman, University of California 
Berkeley, California 


Programming a Model of Human Concept Formulation 
C. I. Hovland, E. B. Hunt, Yale University 
New Haven, Connecticut 


Session III B 
Venetian Room, 9:00 a.m. 
RECENT ADVANCES IN COMPUTER CIRCUITS 
Chairman—C,. T. Leondes 
University of California 
Los Angeles, California 
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Parallelism in Computer Organization Random Num- 
ber Generation in the Fixed Plus Variable Computer 
System 
M. Aoki, G. Estrin, University of California 
Los Angeles, California; 
T. Tang, National Cash Register Company 
Hawthorne, California 
The CELLSCAN System —a Leucocyte Pattern Ana- 
lyzer 
Kendall Preston, Jr., Perkin-Elmer Corporation 
Norwalk, Conn. 
Application of Computers to Circuit Design for 
UNIVAC LARC 
G. Kaskey, N. S. Prywes, H. Lukoff, Remington- 
Rand Univac 
Philadelphia, Penn. 
Wide Temperature Range Coincident Current Core 
Memories 
R. S. Weisz, N. Rosenberg, Ampex Computer Prod- 
ucts Company; Culver City, California 
Tunnel Diode Balanced Pair Circuit as a Building 
Block for High-Speed Computers 
W. E. Barnette, G. A. Brown, S. Fiarman, H. S. 
Miller, R. A. Powlus 
RCA Laboratories, Princeton, New Jersey 


Session IV A—Embassy Room, 10:45 am. 
PROBLEM SOLVING AND LEARNING 
MACHINES 
Chairman—Marvin Minsky 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 

Descriptive Languages and Problem Solving 
Marvin Minsky, Massachusetts Institute of Tech- 
nology 
Cambridge, Massachusetts 

Baseball: An Automatic Question-Answerer 
Bert F. Green, Jr., Alice K, Wolf, Carol Chomsky, 
Kenneth Laughery 
Massachussets Institute of Technology, Lexington, 
Massachusetts 

A Basis for a Mathematical Theory of Computation 
John McCarthy, Massachusetts Institute of Technology 
Cambridge, Massachusetts 


CONFERENCE LUNCHEON 
Wednesday, May 10, 1961 
Coconut Grove, 12:15 p.m. 

Master of Ceremonies 
Walter F. Bauer, Chairman, 1961 WJCC 
Invited Speaker—Simon Ramo 
Executive Vice-President 
Thompson Ramo Wooldridge, Inc. 
“Future Applications of Electronic Intelligence” 


WEDNESDAY AFTERNOON 
May 10, 1961 
Session V A 
Embassy Room, 2:00 p.m. 
INFORMATION RETRIEVAL 
Chairman—Don R. Swanson 
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Ramo-Wooldridge; Canoga Park, California 

Information Retrieval: State of the Art 

Don R. Swanson, Ramo- Wooldridge 

Canoga Park, California 
Technical Information Flow Pattern 

M. M. Kessler, Massachusetts Institute of Technology 

Lexington, Massachusetts 
A Screening Method for Large Information Retrieval 
Systems 

Robert T. Moore, Princeton University and 

The National Bureau of Standards, Washington, D.C, 


Session V B 
Venetian Room, 2:00 p.m. 
AUTOMATA THEORY AND NEURAL MODELS 
Chairman—Peter M. Kelley 
Aeronutronic 
Newport Beach, California 
Session Arranged by Heinz von Foerster 
University of Illinois; Urbana, Illinois 
What is an Intelligent Machine? 
W. Ross Ashby, Visiting Research Professor 
University of Illinois, Urbana, Illinois 
Physiology of Automata 
Murray L. Babcock, University of Illinois 
Urbana, Illinois 
Analysis of Perceptrons 
H. D. Block, Cornell University 
Ithaca, New York 


Session V C 
Colonial Room, 2:00 p.m. 
NEW HYBRID ANALOG-DIGITAL TECHNIQUES 
Chairman—G. A. Korn 
University of Arizona; Tucson, Arizona 

Hybrid Analog-Digital Computers 

Hermann Schmid, Link Division 

General Precision, Inc., Binghamton, New York 
Optimization of Linear System Dynamic Characteristics 

C. H. Single, E. M. Billinghurst, Berkeley Division, 

Beckman Instruments, Inc., Richmond, California 
Design and Development of a Sampled-Data 
Simulator 

J. E. Reich, J. J. Perez, Space Technology Labora- 

tories, Inc. 

Los Angeles, California 
Digital Control Systems for a Repetitive Electronic 
Analog Computer 

T. Brubaker, H. Eckes, University of Arizona 

Tucson, Arizona 


Session VI A 
Embassy Room, 3:45 p.m. 
LARGE COMPUTER SYSTEMS 


Chairman—C, W. Adams 
Charles W. Adams Associates 
Bedford, Mass. 
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Trends in Design of Large Computer Systems 
C. W. Adams, Charles W. Adams Associates 


THURSDAY MORNING 
May 11, 1961 
Session VII A 

Embassy Room, 9:00 a.m, 


AUTOMATIC PROGRAMMING 
Chairman—Ascher Opler 
Computer Usage Company 
New York, N.Y. 
Current Problems in Automatic Programming 
Ascher Opler, Computer Usage Company 


A First Version of UNCOL 
T. B. Steel, Jr., System Development Corporation 
Santa Monica, California 


Method of Combining Algol and Cobol 
J. E. Sammet, Sylvania Electric Products 
Needham, Massachusetts 


ALGY — An Algebraic Manipulation Program 
M. D. Bernick, E, D, Callender, J, R. Sanford, Philco 
Corporation, Palo Alto, California 


A New Approach to the Functional Design of a Digital 
Computer 

R. S. Barton, Computer Consultant 

Altadena, California 


The JOVIAL Checker 
M. Blauer, System Development Corporation, 
Paramus, New Jersey 


Session VII B 
Venetian Room, 9:00 a.m. 
MEMORY DEVICES AND COMPONENTS 
Chairman—P, V. Levonian 
Space Technology Laboratories, Inc. 
Los Angeles, California 
Factors Affecting Choice of Memory Elements 

Claude F, King, Claude King Associates 
Los Angeles, California 


A Nondestructive Readout Film Memory 
Richard J. Petschauer, Rodney D. Turnquist, Rem- 
ington Rand-Univac, St. Paul, Minnesota 


Tunnel Diode Storage Using Current Sensing 
E. R. Beck, D. A. Savitt, A. E. Whiteside 
Bendix Corporation Research Laboratories Division 
Detroit, Michigan 


The Development of a New Nondestructive Memory 


Element 
A. W. Vinal, Federal Systems Divisions, IBM 
Owego, New York 


A High Speed Metastable Memory Element and Pulse 
Delay Line 
Lewis C. Clapp, Computer Development Laboratory 
Sylvania Electronics Systems, Needham, Massachu- 
setts 
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Session VII C 
Coconut Grove, 9:00 a.m, 
APPLIED ANALOG TECHNIQUES 
Chairman—R., R. Favreau 
Electronic Associates, Inc. 
Long Branch, New Jersey 
The Optimization of Radar Designs Using GEESE 
Techniques 
E. L. Berger, General Electric Defense Systems De- 
partment, Syracuse, New York 


The Spectral Evaluation of Iterative Differential Ana- 
lyzer Integration Techniques 
Max Gilliand, Berkeley Division, Beckman Instru- 
ments, Richmond, California 


An Iteration Procedure for Model Building and 
Boundary Value Problems 
Walter Brunner, Consultant to Electronic Associates 


Princeton Computation Center, Princeton, New Jersey 


Analog Simulation of Underground Water Flow in the 
Los Angeles Costal Plain 
D. A. Darms, Electronic Associates Los Angeles Com- 
putation Center, Los Angeles, California 


THURSDAY AFTERNOON 
May 11, 1961 
Session VIIIL A 

Embassy Room, 2:00 p.m. 


PATTERN RECOGNITION 
Chairman—O. Selfridge 
Lincoln Laboratory 
Massachusetts Institute of Technology 
Cambridge, Massachusetts 
Pattern Recognition 

F, C. Frick, Massachusetts Institute of Technology 
Cambridge, Massachusetts 


A Self-Organizing Recognition System 
P, M. Kelley, R. J. Singer, Aeronutronic 
Newport Beach, California 


A Learning Program for Pattern Recognition 
L. Uhr, University of Michigan 
Ann Arbor, Michigan; 
C. Vossler, System Development Corporation 
Santa Monica, California 


An Experimental Program for the Selection of Dis- 
junctive “Hypotheses” 
M. Kochen, International Business Machines Corp. 
Yorktown, New York 


Time-Analysis of Logical Processes in Man 
U. Neisser, Brandeis University, Waltham, Mass. 


Session VIII B 
Venetian Room, 2:00 p.m. 
COMPUTERS IN CONTROL 
Chairman—A. J. Rowe 
Hughes Aircraft Company 
Culver City, California 
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Computer-Based Management Control 
A. J. Rowe, Hughes Aircraft Company 
Culver City, California 
American Airlines “SABRE” Electronic Reservations 
System 
M. N., Perry, W. R. Plugge, American Airlines 
New York, N.Y. 


Real-Time Management Control at Hughes Aircraft 
D. R. Pardee, Hughes Aircraft Company 
Culver City, California 


Project Mercury—Command—Control Program System 
B. G. Oldfield, International Business Machines Corp. 
Rockville, Maryland; 

A. M. Pietrasanta, International Business Machines 
Corp. 
Washington, D.C. 


The 465L (SACCS) Computer Application 
P. D. Hildebrandt, System Development Corporation 
Lexington, Massachusetts 


CONFERENCE PLANNERS 


Arrangements committee chairmen for the WICC discuss final 
plans for the May 9-11 meeting in Los Angeles. Left to right, 
standing: John Whitlock, exbibits management; Santo Lanzarotta, 
public relations chairman, Datamation Magazine; Smil Rubman, 
associate program chairman, Packard Bell Computer Division; L. 
C. Hobbs, print chairman, Aeronutronic Division of Ford Moto» 
Company; Marvin Howard, registration chairman; Thompson 
Ramo Wooldridge, Inc.; William Speer, finance, United Aircraft 


WOMEN’S ACTIVITIES 


A full schedule of events is planned for the ladies at the 
1961 Western Joint Computer Conference. Beginning at 
10 a.m. on May 9 with a Get-Acquainted Coffee Hour, the 
wives of conference attendees will have opportunities to 
tour movie and television studios, attend panel discussions 
plus luncheon and cocktail hours. 

Under the chairmanship of Mrs. Phyllis Huggins of 
Bendix Computer Division, a panel discussion is scheduled 
for May 9, at 11 a.m. The panel, consisting of Vincent van 
Praag, president, Electro-Logic Corp., Jackson W. Gran- 
holm, editor, Computing News, and George G, Vosatka, 
western regional manager, Bendix Computer Division, will 


oe 
WA acs i ce 


discuss new uses of computers and how they may affect 
the housewife. 

Following the panel discussion will be a cocktail hour 
with husbands invited, and luncheon in the Portofino 
Room. The afternoon has been left free of activities to pro- 
vide time to visit the exhibit area. 
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Session VIII C 


Coconut Grove, 2:00 p.m. 
THE “HUMAN” SIDE OF ANALOG SYSTEMS 
Chairman—L, A. Ohlinger 
Norair; Hawthorne, California 
The Computer Simulation of a Colonial, Socio-eco- 
nomic Society 
Warren Dee Howard, Defense Systems Division 
General Motors Corporation, Warren, Michigan 
X-15 Analog Flight Simulation — Systems Develop- 
ment and Pilot Training 
Norman Cooper, North American Aviation, Inc. 
Analog-Digital Hybrid Computers in Simulation with 
Humans and Hardware 
Owen F. Thomas, Simulation and Computer Center 
U.S. Naval Ordnance Test Station, Pasadena, Calif. 
The Automatic Determination of Human and Other 
Systems Parameters 
T. F. Potts, G. N. Ornstein, A. B, Clymer, 
North American Aviation, Inc., Columbus, Ohio 
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Corp.; seated, left to right, ]. D. Madden, associate program chair- 
man, System Development Corp.; R. H. Hill, exhibits chairman, 
Thompson Ramo Wooldridge, Inc.; Dr. R. W. Rector, conference 
administrator, Space Technology Laboratories; Dr. Walter F. 
Bauer, general chairman of the 1961 meeting, Thompson Ramo 
Wooldridge, Inc.; Keith Uncapher, conference vice chairman, The 
Rand Corp., and R. D. Aeder, publications chairman, IBM Corp. 


On Wednesday, May 10, a tour of motion picture and 
telvision studios, and stars’ residences is scheduled. The 
tour, scheduled for a 10 a.m. departure, will cost $2 for bus 
service, plus the price of lunch in the studio commissary. 

There are no planned ladies activities for Thursday, May 
Ll, 

There will be a special women’s activities desk at the 
WJCC for those who wish to make arrangements for any 
of the planned trips. Tickets will be available at the desk 
for the following television programs: Art Linkletter Show, 
Angel, It Could Be You, and Truth or Consequences. 

All reservations should be made at least one day in ad- 
vance, and may be arranged prior to the conference by con- 
tacting Mrs. Phyllis Huggins, Bendix Computer Division, 
5630 Arbor Vitae St., Los Angeles. 

Besides Mrs. Huggins, the Women’s Committee is com- 
posed of: Mrs. Robert Rector; Mrs. Keith Uncapher; Mrs. 
J. Don Madden; and Mrs. Walter Bauer. 
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Space Technology Laboratories 


| SPACE TECHNOLOGY LABORATORIES 


2 SYSTEM DEVELOPMENT CORPORATION 


3 AMPEX COMPUTER COMPANY 


April 


1961 


System Development Corporation 





FIELD TRIPS 





Ampex Computer Products Company 


Space Technology Laboratories, System Development Corp., and Ampex Computer 
Products Company have been selected as field trip sites during the 1961 WJCC. 
All three tours, scheduled for May 10, will depart from the Ambassador Hotel at 
7 p.m, 

Included in the tour of Space Technology Labs (Trip No. 1) will be two IBM 
7090 computers with associated card-to-tape and tape-to-printer equipment at the Com- 
puter Center; the tracking operations for the Explorer VI and Pioneer V were carried 
out at the Space and Navigation Center, another stop on the tour; the Computation 
and Data Reduction Center; and the research laboratory where experiments with 
cryogenic thin film elements will be on exhibit. 

Trip No. 2, System Development Corporation, will feature the AN/FSQ-7 elec- 
tronic digital computer system; a demonstration of the SAGE system training problem 
production facility; and a talk by Harry Harmon, manager of the research laboratory, 
on “Simulation at SDC.” James Watson will act as host. 

The third trip offered, Ampex Computer Products Company, will highlight the dis- 
play of high speed magnetic core memories and digital tape handlers in the Core Mem- 
ory Division; a demonstration of magnetic cores manufactured from ferrite materials, 
tested and strung into arrays in the Components Division; and a talk by C. Helms, 
manager of Commercial Engineering, on “The High Speed Magnetic Core Memory.” 
Host for the tour will be Gene McClenning, director of public relations for the firm. 

The price of each trip is $2, and the number of visitors is limited to 80 for each 
tour. Tickets will be available only from the registration desk at the Western Joint 
Computer Conference. 

Directing the activities of these trips is chairman Joe! Herbst, Ampex Computer 
Products Company. 
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Aeronutronic Div., ..... 6550606 49-50 
Ford Motor Co. 

Computer Products Operation 

Ford Road 

Newport Beach, Calif. 





Ampex Computer Products ..... 61-62 
‘including Telemeter Magnetics) 63-64 
934 Charter Street 

Redwood City, Calif. 


Ampex Magnetic Tape Products ... 65 
P.O. Box 190 
Opelika, Ala. 


Anelex Corporation .......... 93-94 
150 Causeway St. 
Boston, Mass. 


Applied Development Corp. ...... 95 
12838 Weber Way 
Hawthorne, Calif. 


Autonetics, A Div. of 

North American Aviation. Inc. .... 1 
9150 East Imperial Highway 

Downey, Calif. 


Automatic Electric Division ........ 6 
General Telephone Co. 

63 Second Ave. 

Waltham 54, Mass. 


Berkeley Div. of 

Beckman Instruments, Inc. ........ 44 
2200 Wright Ave. 

Richmond, Calif. 


Bryant Computer Products ...... 82-83 
Div. of Ex-Cell-O Corp. 

850 Ladd Road 

Walled Lake, Michigan 


Burroughs Corporation ...... 27-28-29 
6071 Second Avenue 
Detroit 32, Michigan 


California Computer Products Co.... 3-B 
8714 Cleta Street 
Downey, Calif. 


C. PB. Clare and Co, .... 2c ccccsees 46 
6047 Hollywood Bivd. 
Los Angeles 28, Calif. 


eee 21 
408 Junipero St. 
San Gabriel, Calif. 


Computer Control Co., Inc. .... 37-38 
2251 Barry Avenue 
Los Angeles 64, Calif. 


Commputremiesn, ORE. 2. cccccssccces 71 
5310 E. Pacific Place 
Denver 22, Colorado 


Consolidated Electrodynamics 

De i cet best boweue en's 41-42 
360 N. Sierra Madre Villa 

Pasadena, California 


Control Data Corporation ...... 96-97 


501 Park Avenue 
Minneapolis 15, Minn. 
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EXMIBITORS 
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F. D. Thompson Publicctions Inc. 

10373 West Pico Blvd. 

Los Angeles 64, Calif. 


Digital Equipment Corp. ........ 80-81 
146 Main Street 
Maynard, Mass. 


Digitronics Corp. ........5.. 90-91-92 
Albertson Avenue 
Albertson, L.1., New York 


NS, THR, ‘o's vcd vie eet bheceutes 11 
1010 Westmore Avenue 
Rockville, Md. 


Electro-Logic Corp. ..........555: 60 
515 Boccacio Ave. 
Venice, Calif. 


Electronic Engineering Co. 

re <n aa es & an eae ore 17 
1601 E. Chestnut Ave. 

Santa Ana, Calif. 


Engineered Electronics Co. .... 101-102 
1441 E, Chestnut St. 
Santa Ana, Calif. 


Engineers 








MATHEMATICIANS 


and scheduling. 


SYSTEMS ANALYSTS 


EDP PROGRAMMERS 









BENNETT 
ASSOCIATES 


18TH FLOOR. 

COMMERCIAL 
TRUST BUILDING 
PHILADELPHIA. 
PA. 










SYSTEMS 


APPETIZERS 


PROGRAMMERS/SYSTEMS ANALYSTS 
Math deg + exp with large scale computers as IBM 7070; 
7090; Philco 2000; Honeywell 800 etc. 


$15,000 


$13,000 


Adv. deg. or training in Applied Math and Digital 
Computation. Opportunity to develop solutions of 
Math & Engr’g problems. 


SOUPS 


PROGRAMMING PLANNERS 
Math/Stat/EE deg + 1 yr programming 
for magnetic tape computers. 


MANAGER/ADMINISTRATOR 
Deg + exp in programming; control of programming 


To $15,000 


To $13,000 


ENTREES 


DEPARTMENT MANAGER 
Deg nec. To supervise digital computers; logical designers; 
component and circuit personnel. 


$20,000 


$20,000 


EE/Math deg + related exp. For ani alysis of data 
to develop comprehensive systems. 


$16,000 


BS deg + proven exp in programming on management 
control and business system projects on advanced 
computing equipment. 


SALADS 


ANALYSTS 
MA Math/Physics/EE in areas of: Information theory; 
communication theory; speech transmission and ‘radar. 


DATA ANALYSTS 


Physics/EE/Math deg. — Seniors & Juniors. 


DESSERTS 


PROGRAMMERS/SYSTEMS ANALYSTS 
BS/MS/Math Deg + exp in digital programming; 
systems error analysis; flight simulation programning 
and analysis; rockets; missiles; space vehicles. 
GROUP LEADER — DIGITAL COMPUTING 
BSEE/Math/Physics deg + min of 3 yrs exp 
in digital programming and operation. 
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Fairchild Semiconductor Corp. ... .39-40 Dt tos dda ee eben 060 Se ohne 45 CO, .cccdeccccéeoese 87 


545 Whisman Road 10131 National Bivd. 489 S. Robertson Bivd. 
Mountain View, Calif. Los Angeles 34, Calif. Beverly Hills, Calif, 
Ferranti Electric, Inc. ............ 43 International Business The National Cash Register Co... 78-79 
95 Madison Ave. .. ee dk ok 6 edna 54-55 ee A ee ES. gn cccuecacbes 88-89 
Hempstead, New York UD, ob 0 de 6 60.08 48's 56-57 Dayton 9, Ohio 

New York 22, New York 


Pacific Telephone & Telegraph .. 66-67 


hy Todi ake 1 PREPS i a Laboratory for Electronics, Inc. .. 75-76 740 S. Olive St. 
an cetien “Wettl ; 1097 Commonwealth Ave. los Angeles 55, Calif. 
n Leandro, Calif. 
perce Packard Bell C ter C 99-100 
om ie vias a - 
General Electric ............+.5; 35 ilbreascepe Biv., ... 2... .cceess 68-69 1905 Armacost gy hg 
Information System Section General Precision, Inc. Los Angeles 25, Calif. 
4901 Fairmont 808 Western Ave. 
Bethesda, Md. Glendale, Calif. Philco Corporation 
| : Se ED ace cecads ce 32-33-34 
PPT OT CO Pee ee 36 Monroe Calculating Computer Division ......... 51-52-53 
Light Military Electronics Dept. Gemememe® Gen, GRE. onc cccccccscces 47-48 4700 Wissahickon Ave. 
| 600 Main St. 555 Mitchell St. Philadelphia 44, Pa, 
t Johnson City, New York Orange, New Jersey 
PRIA Preteewews Camm. 2. ccc cece ceses 98 





: nets 31 Sea Cliff Ave. 
Glen Cove, New York 


Wt | Potter instrument Co., Inc. ..... 15-16 
COMPLIMENTS OF THE HOUSE Sunnyside Bivd. 


Plainview, L.1., New York 











Ramo-Wooldridge, a Div. of 

Thompson Ramo Wooldridge... 12-13-14 
8433 Fallbrook Ave. 

Canoga Park, Calif. 


Pt ME ecoscdeseesecet 58-59 
Wanamaker Place 
New York 3, New York 


Reeves Soundcraft Corp. .......... 77 
Great Pasture Road 
Danbury, Conn. 





Remington Rand Univac .... 72-73-74 
Div. of Sperry Rand Corp. 

315 Park Avenue South 

New York 10, New York 





Rese Engineering, Inc. ............ 2 
A and Courtland St. 
Philadelphia 20, Pa. 





Rheem Semiconductor Corp .... 30-31 
350 Ellis St. 
Mountain View, Calif. 


Royal McBee Corp. ............ 66-67 
Westchester Ave. 
Port Chester, New York 





Sprague Electric Co. ............ 9-10 
97 Marshall St. 
North Adams, Mass. 





Stromberg-Carlson-San Diego. 24-25-26 
1895 Hancock St. 
San Diego 12, Calif. 


Syivania Electronic Systems ...... 4-5 
63 Second Avenue 
Waltham 54, Mass. 


$16,000 


Tally Register Corp. .........555. 8 
1310 Mercer St. 
Seattle 9, Wash. 





$7-11,000 


| 
| SN, Aten Sra ob Oe Wg Okie 60 
| Telex Park 

| St. Paul, Minn. 
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Sal. WIDE OPEN 
Texas Instruments, Inc. ........ 22-23 


| P.O. Box 312 

| Dallas 21, Texas 
$12,500 | Wallikive Ca. 2... cece cece cccces 70 
_ 141 W. Hazel St. 

Inglewood, Calif. 


John Wiley & Sons, Inc. .......... 7 
440 Park Avenue South 
New York 16, New York 
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Better Management with the Bendix G-20 Computer 





Is this your company? The engineers pick the very best designs from hun- 
dreds of possibilities ...the controller reacts to financial changes in hours 
instead of weeks...the production manager maintains, near-perfect inven- 
tories and schedules...the distribution system is truly optimized... the 
advertising manager is sure he has picked the right media...and the presi- 


dent takes fast but sound action based on a concise daily operating report. 


Dream-stuff? No sir, these and many other advanced executive decisions 
are possible now with the Bendix G-20 computing system... combined with 


operations research techniques and improved data collection methods 


Your own engineers and systems analysts, or any of the many competent 
management consultants who know computers can tell you why. They know 
the techniques needed to help make management decisions... The speed, 
Tey ereres-) a- Lele tinal elibil-ce mOl1-me) mm Cpl =m CEe-a@ Male); manl-L (mi aele-ledier-1mcem-|*)*)) ment t- 
techniques. Ask them...or write to us. We can prove that using a Bendix 


G-20 can be the best decision you ever made 


Bendix Computer Division Wm 
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BURROUGHS CORPORATION ANNOUNCES 


THE B 5000, WHICH SETS NEW STANDARDS'N 








SIN PROBLEM SOLVING & DATA PROCESSING 


¢ 


The new Burroughs B 5000 Information Processing System is a decided departure from 
conventional computer concepts. It is a problem-oriented system. Its markedly different 
logic and language are in large part dictated by the characteristics of ALGOL and COBOL. 
And it incorporates a complete set of operating, monitoring and service routines. | 


Additional operational features include an average add execution time of three micro— 
seconds, and a memory cycle time of six microseconds. Both character- and word-oriented, 

the B 5000 operates in binary and alphanumeric modes; a single set-of arithmetic com- 
mands operates interchangeably on both fixed-point and floating-point numbers. 


More important than these features is the fact: that they combirie with compiler-oriented 
Ceyia Cems bate Get tarcattcCcomeem eaehwle(ce: Melk mue ace mm limuclleliailaeertimlbecae tice Mir tach tare elke ye tac 
system which sets: : 


NEW STANDARDS OF PROGRAMMING EFFICIENCY 
Incorporating logic and language designed to take advantage of modern compiler techniques, 
the B 5000 permits straightforward, efficient translation of common-language source pro- 
grams. And it brings a new high in compilation speeds—20 to 50 times faster than those 
possible on conventional computer systems. 


, NEW STANDARDS OF Nip ae) T wale OPERATION 
A Master Control Program, incorporating the automatic operating, monitoring and service 
routines, is pre-stored on a fast-access drum. It automatically schedules work according to 
pre-assigned priorities; allocates memory and input/output. assignments; and maintains 
maximum-efficiency use of all Gomponents through a comprehensive interrupt system. As 
a result, human intervention is minimized, system efficiency maximized. 


NEW STANDARDS OF PROGRAM-INDEPENDENT MODULARITY 

Availability of multiple, functionally independent modules provides the B 5000 with excellent 
system flexibility and expansibility. The system may include one or two independent proc- 
essors; up to eight core memory modules with a total capacity of 32,768 48-bit words; and 
one or two fast-aecess bulk storage drums, each with a capacity of 32,768 words. Up to 
four independent input/output channels control a maximum of 26 input/output units, 
including up to 16 standard-format magnetic tape units. Additional input/output units 
include card punch and reader, two. types of printer, plotter and keyboard. 


NEW STANDARDS OF EFFECTIVE MULTI- AND PARALLEL PROCESSING 
The Program Independent Modularity of the B 5000, combined with the automatic 
scheduling and control features of the Master Control Program, permits multi-processing — 
the B 5000’s normal mode of operation. The addition of a second functionally independent 
processor provides true parallel processing ability. 


NEW STANDARDS OF SYSTEM COMMUNICATION 
The new B 5000 permits simultaneous on-line/off-line operation. It features. completely 
_ flexible communication among all of its units. A central processor communicates with all 
memory units. Any input/output channel communicates with any peripheral equipment 
and any, memory module. 


NEW STANDARDS OF THROUGH-PUT PER DOLLAR : 
All of these B 5000 features combine to provide an important new standard of through- 
put—the maximum amount of work in the shortest possible time, using the fewest possible 
components. The result is large-scale performance in the medium-price range. 


For details in depth on the B 5000, call our nearby office. Or write for a.copy of “The 
B 5000 C oncept.” to Data Processing Division, Burroughs Corporation, Detroit 32, Michigan. 
z Burroughs— ™ 
L. 
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“NEW DIMENSIONS / in electronies and data processing systems” 
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West Germany’s 
TR-4 


WEST GERMAN firm has en- 
tered the computer field with the pro- 
duction of the Telefunken TR-4. The 
Konztanz, W. G., firm has delivered 
the first model to Regnecentralen, the 
Danish Computing Center in Den- 
mark. 

Constructed to encompass the broad 
field of scientific, technical and_ in- 
dustrial calculations, the TR-4 is com- 
posed of four main units; calculat- 
ing, memory, order and_ in-output. 


five registers with direct memory con- 
nection: multiplicand register, accumu- 
lator, multiplicating register, transfer 
register with internal machine signifi- 
cance and assisting register. The assist- 
ing register serves as fast access mem- 
ory and qualifies the arithmetic unit 
among others for accumulated multipli- 
cations and consequently for the calcu- 
lation of fractional products. The man- 
ufacturer states that ultra high fre- 
quency transistors, parallel mode and 
the high clock frequency are respon- 
sible for the computation speed. 

The registers are built of static flip- 
flops with register elements. Diodes 
are also used in the construction. Com- 
putation speeds, excluding access 
time, are shown at right. 

The memory unit is composed of 
two ferrites each of 4,096 (2") words, 
each of 52 bits. Maximum capacity of 
the working memory is 7 x 4,096 
28,672 words. Cycle time is 6 ys. The 



































These four units can operate inde- fixed memory carries information ( 
pendently of each other and allow _ which can be read out, but not altered 
WO RLD simultaneous computations. The dis- through the program. The fixed mem- 
tribution register connects the speci- ory contains 2" = 1,024 words for 
fied parts of the computer with each standard programs, as in and out test 
other. programs. The fixed memory can be 
The TR-4, a binary, parallel com- extended to 4,096 words. 
puter, has a clock frequency of 2 The index memory is for the re- 
MHz. Performance requirements are cording of addresses. The word length 
about 2 kw. It has a microprogram is accordingly of 16 bits and the ca- 
control unit with expandable plug-in pacity is 2° = 256 words. The index 
units for orders, an automatic com- memory works simultaneously with 
putation control and transport super- the aggregate of the working memory. 
vision. Magnetic tape units serve as large 
Its numerical system is both binary capacity memories as well as in and 
and decimal. Word length is 48 bits output. ° 
by G. PATRICK ANDERSON with an additional 4 bits for checking The magnetic tape units have a | 
: and character recognition. Number speed of 250 cm/sec. and work at t 
and ETIENNE J. GUERIN representation is afforded through 37,500 characters/sec. The % inch I 
fixed point, binary —13 decimals in magnetic tape contains 6 tracks, plus ° 
the form | x | <_1; floating point, 1 for control and 1 for clock. Spools 
binary - 10-" <|x/<10 +™; fixed are of the international type (10.5 di- ° 
point, decimal -11 decimals. It uses 8 ameter) with mi. 750 m. tape lengths. k 
signs per word with 6 binary positions A buffer allowing compatibility with - 
for each sign. 8 devices is used, with a possible max- t 
The arithmetic unit is composed of imum of 8 such buffers, allowing . 
st 
C 
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TR-4 COMPUTATION SPEEDS 





addition multiplication subtraction 
Fixed point, binary 5 ps 30 ps 105 ys 
Floating point, binary 16 ys 30 ys 90 ys 
Fixed point, decimal 10 ps 500 us 500 us 








total of 64 such devices. This buffer is 
also used to connect the following 
devices: punched card devices; paper 
tape devices; a typewriter; speed 
printer; and in the future a punch 
card sorter and paper tape changer. 
The punched card devices work 
in direct connection to the arithmetic 
unit. Each column is read in two tech- 
nical words so that the image of the 
punched card originates in the work- 
ing memory. The input is checked 
through the second brush station. 
When using commercial punched 
cards, the reading speed will be 


42,000 to 48,000 cards per hour and 
punching speed about 6,000 to 15,000 
cards per hour. 


The reading speed of the paper tape 
devices that work best with the unit 
varies between 500 to 1,000 characters 
per second, the punching speed be- 
tween 150 to 300 characters per sec- 
ond, 


The arithmetic unit is contained in a 
cabinet which has a width of 142 
inches, a height of 63 inches and a 
depth of 17% inches and the corres- 
ponding circuitry is included. 











Czechoslovakia’'s 


EPOS 


THE CZECHOSLOVAK State Sta- 
tistical Office is preparing a five-year, 
long-range plan for the development 
of mechanization and automation of 
record-keeping. This is the first Czech- 
oslovak plan which provides for record- 
keeping and computation employing 
automatic computers. In the view of 
the fact that Czechoslovakia does not 
currently have automatic computers 
and has had no experience with their 
selection, installation, programming, 
control, etc., particular attention will 
be devoted to these matters in the 
plan preparation so that the finished 
plan may be fully realistic. 

According to the plan, production 
of the EPOS automatic computer is 
to begin in Czechoslovakia in 1963. 
The price of the computer is expected 
to run in the hundreds of thousands 
of dollars, depending upon the equip- 
ment of the machine. 

Since, by the end of the third five- 
year plan several dozen of these auto- 
matic computers are to be produced, it 
will be necessary to provide future 
users of these machines with maximum 
assistance and information in the per- 
formance of the EPOS computer even 
though the plan for production of this 


April 1961 


machine is only now being prepared. 

The State Statistical Office held a 
conference last year, which was at- 
tended by specialists from the develop- 
ment, production, and technical distri- 
bution sectors of the automatic com- 
puter field, and by representatives 
from all ministries and _ enterprises 
which plan to equip their computation 
centers with such computers. 

In order that the conference might 
be correctly oriented, the State Sta- 
tistical Office conducted an extensive 
campaign to secure possible questions 
regarding the various phases of the 
computer program, Over 120 specific 
inquiries were obtained as a result of 
this campaign. These inquiries were 
classified into specific topic groups and 
passed on to specialists in the appropri- 
ate fields of automatization. The lec- 
tures given in the course of the con- 
ference contained primarily new and 
unpublished information. 

The lecture topics included: “Study 
and training problems resulting from 
the installation of the EPOS automatic 
computers;” “Technical information on 
the EPOS computers;” Significance of 
a communications network for efficient 
utilization of automatic computers;” 
“Providing training for automatic com- 
puter personnel at advanced schools in 
Prague;” and “Preparation and installa- 
tion of automatic computers in Czecho- 
slovakia.” 

Following the lectures, other specia- 
lists joined in the discussions. They 
concentrated their attention upon 
problems of training personnel to op- 
erate the machines, the supply of pro- 
fessional literature, the utilization of 
analog computers, and long-distance 
transmission of information. 





Great Britain's 
ELLIOTT LTD. 


Associatep AUTOMATION 


LTD. of London, England, one of the 
divisions of the Elliott-Automation 
Group, deals specifically with auto- 
mation accessories and _ peripheral 
equipment. Included among these 
products are: paper tape readers; mag- 
netic drum stores; magnetic disc stores; 
and Compuprinter. 

For the purpose of comparing typi- 
cal European peripheral equipment 
with similar equipment in the United 
States, Datamation has prepared the 
following analysis of a cross section 
of Elliott products. 
paper tape reader 
The Elliott paper tape reader operates 
at any speed up to 1,000 characters 
per second and reads standard 5-, 6-, 
7- and 8-hole punched paper tape. 
The tape is drawn through a pair of 
clamping plates and a_photo-electric 
reading station by a capstan and a 
pinch roller. The pressure between 
the clamping plates is controlled by 
an electromagnet. This provides a 
high speed braking action which 
stops the tape within a half of a milli- 
second, 

The instrument is complete with 
lamp, driving motor, electromagnets 
and optical system. The holes in the 
tape are sensed by nine OCP71 photo- 
transistors which are illuminated 
through perspex light guides. The tape 
stopping is accomplished in 0.5 milli- 
seconds. 
magnetic drum stores 
Originally designed for use only with 
the Elliott 402 computer, these mag- 
netic drum stores are now available 
for use with any make. The informa- 
tion is stored on the magnetic coat- 
ing of the drums by the phase modu- 


Elliott’s paper tape reader. 
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lation method of recording, the same 
head being used for reading and writ- 
ing. The speed of the drum is 4,600 
rpm and is arranged so that a whole 
number of words can be stored on 
one track, giving a circulating store. 
The access time is approximately 13.0 
milliseconds. The capacity of the 
store is 5,888 words and 32 bits which 
is recorded on 46 tracks of 128 words. 

The 50 reading-writing heads are 
mounted in groups of ten round the 
periphery of the drum and are ad- 
justable relative to the oxide coating 
on the drum by a cone and screw 
mechanism. The flux gap is set to 
.0008 inches so that no mechanical 
wear takes place between the head 
and the oxide coating. Four heads 
are used for clock and address tracks 
and forty-six for information. 

The store is complete with drum, 
heads and leads and a 200 volt 1/20 
h.p. de split field motor. 


magnetic disc stores 
A storage capactiy of 16,384 words of 
32 bits which is recorded on 64 tracks 
of 256 words is available in this 19% 
inch magnetic disc. The speed of the 
disc is 2,350 rpm, with an access 
time of approximately 25 milliseconds. 
The digit packing density is about 
166 bits per inch and the recording 
frequency is 333 ke per second. The 
80 reading-writing heads are mounted 
in groups of eight on each side of the 
disc and are adjustable. The core of 
the head consists of seven mu-metal 
laminations .002 inches thick forming 
a thoroid. The three middle lamina- 
tions project beyond the outer lamina- 
tion and are split to form the flux 
gap. A coil of fifty turns of wire is 
connected to a length of twin screened 
cable. The coil and core are potted 
in Araldite leaving only the _ project- 
ing laminations exposed. The width of 


the projecting laminations is about 
.009 inches and the holders are stag- 
gered on the brackets to give a track 
pitch of .0300 inches. 


magnetic film stores 

The film store is designed to record 
and read information on 35 mm mag- 
netic film. The film runs at 30 in. per 
second past a 9-track recording/read- 
ing head. The normal length of a reel 
of film is 1,000 feet, and takes 6 min. 
40 sec. to run from end to end. 


The reel motors are servo controlled 
to maintain constant film tension and 
microswitches are incorporated to pre- 
vent damage to the mechanism should 
the film break or jam. If these switches 
are actuated, a reset switch must be 
operated before normal running can 
be resumed, 

Information can be recorded or 
read on any combination of the 9 
tracks simultaneously, but writing and 
reading cannot be carried out together. 
Normal usage is to store information 
on 3 tracks in one direction and on 
another .3 tracks in the other direc- 
tion, the 9th track being used to pro- 
vide location pulses or block markers 
and the remaining tracks are used for 
clock, one for each direction. 


compuprinter 

The Compuprinter is a single char- 
acter printer which is electrically 
driven and can be remotely con- 
trolled to print at the rate of 20 char- 
acters per second. It was designed to 
be suitable as a direct output from 
a computer and from data logging 
equipment. It is also available as a 
high speed print out system from 
telecode perforated paper tape. The 
basic mechanism is the same for all 
three applications although a number 
of minor variations are normally in- 
troduced for data logging. 








China——USSR 
Language Translation 


INTENSIVE RESEARCH work has 


been done in the Soviet Union for the 
past few years to obtain effective 
methods for rapid translation with 
electronic computers of texts from vari- 
ous languages into Russian. 

The Russians’ progress in this area 
is evidenced by the fact that a group 
of researchers within the Academy of 
Sciences as early as November, 1957 
had solved the theoretical problems 
and created a system for machine 
translation of Chinese mathematical 
texts into Russian. Because of the 
special structure of the Chinese lan- 
guage, the task has been extremely 
difficult to handle. 

The presentation of the results was 
given in a report entitled “About ma- 
chine translation from Chinese into the 
Russian language.” Its author, V. A. 
Voronin, is a staff member of the In- 
stitute for Precision Mechonics and 
Computational Technology of the 
USSR Academy of Sciences in Mos- 
cow. The original processed report was 
issued with a print of 300 copies, which 
despite that apparently small number, 
nevertheless reflects a rather compara- 
tively large interest among what could 
be described as a narrow specialty. 

We are now able to present a de- 





The multi-application Compuprinter, designed by Elliott- 
Automation Group, can be remotely controlled to print at 


20 character per second. 


This Elliott magnetic disc stores has a total word capacity 
of 16,384, of 32 bits which is recorded on 64 tracks of 
256 words. 
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tailed report on this advanced Rus- 
sian method. The report examines the 
fundamental principles for the first 
algorithm variant intended for ma- 
chine translation of Chinese into 
Russian, and contains a short descrip- 
tion of the most important processing 
stages for the grammatical analysis of 
the means of expression of the Chinese 
language. 


The lack of flection endings is caus- 
ing considerable difficulty. The work 
to solve the problems was started with 
the study of practical material. At the 
same time attempts were made to find 
a method for analyzing the Chinese 
sentence structure. Scientific works 
and articles were used as raw material 
dealing with physics, mathematics, ar- 
chitecture, and biology, as well as lit- 
erary works which had been rec- 
ommended by authors for inclusion 
in textbooks of Chinese grammars. 


The Russian team of researchers 
came to the conclusion that the thing 
most adapted to its purpose was to use 
the so-called mathematical program- 
ming text, particularly taking into con- 
sideration that this would be able to 
a large extent to embrace the forms of 
expression and words that are signifi- 
cant for the Chinese writing language. 

The words of the Chinese language 


have, as a result of the specific gram- 
matical structure of the language, no 
formal distinctions that would make it 
possible to define certain words be- 
longing to a_ special morphological 
category. 

The author of the original report 
states: “Therefore, the analysis of a 
single Chinese word entering the trans- 
lation programming with a_ certain 
meaning and with a certain complex 
of lexicographic differentiation, gives 
no information whatsoever about the 
morphological characteristics of the 
word, With extremely few exceptions, 
for example certain verb forms, 
Chinese words lack changeable intrin- 
sic components, which would have 
corresponded to flection endings in In- 
do-European languages.” 

Thus, morphological characteristics 
of a given Chinese word can be ob- 
tained only by analysis of other words; 
connected with a given word through 
different types of contexts, for example 
the so-called “help-words” which play 
a very important role in the Chinese 
language. 

As for the “help-words,” these can- 
not give very good information about 
the given words to which they are 
connected by meaning. To obtain a 


detailed characteristics description for 


a given Chinese word, it is necessary 


to combine the following sources: (1) 
The lexicographic characteristics of the 
given word; (2) The grammatical 
characteristics in the words that are 
syntactically connected with the given 
word, and; (3) The analysis of the 
help-words. 

The first and third sources are 
from the point of view of machine 
translation the easiest, while the sec- 
ond one creates the greatest difficulty 
for the programming work as_ the 
number of words in this group is un- 
limitediy great, theoretically speaking. 


This is the main stumbling block for 


machine analysis. 

For machine translation from 
Chinese into Russian, a_ special 
schedule of grammatical analysis has 
been developed; 1/punctuation marks, 
2/syntactical examination of every 
sentence, 3/punctuation marks of every 
sentence into clauses, 4/the numerals, 
5/nouns, 6/verbs, 7/adjectives, and 
8 /alteration in the word order. 


The final product has now become a 
readable and understandable Russian 
in texts where the Chinese original 
words had not only been replaced by 
their Russian equivalents, but they had 
also obtained the correct Russian flec- 
tion forms and the Russian word order 
has been followed in each detail. 











yAwe Fee . 
se igi toe 


é 
4s 
; 
Ya 


COMPUTER APPLICATIONS ANALYSTS 
MILITARY SYSTEMS ANALYSTS 


SAINT PAUL, 








SAN DIEGO, 


The binary adder stage produced in conven- 
tional design (top) has been reduced and 
simplified through Majority Logic Design to 
the diagram and formula at the bottom. Dis- 
covered and formulated in the Remington 
Rand Univac Mathematics and Logic Re- 
search Department, Majority Decision Logic 
is a new logical algebra, which opens new 
and interesting possibilities for the reduc- 
tion in the number of logical elements in 
computer design. 


Univac now has a number of 
opportunities for participation in 
exceptionally interesting projects 
which offer both professional and 
personal reward. These positions 
are highly significant in their poten- 
tial for advancement, and exper- 
ienced and capable people are urged 
to investigate them immediately. 


SYSTEMS TEST & EVALUATION ENGRS. 
COMPUTER PROGRAMMERS 
MILITARY SYSTEMS ANALYSTS 





COMPUTER PROGRAMMERS 
COMPUTER LOGICAL DESIGNERS 
ENGINEER WRITERS 


For the above positions in our St. Paul, Minn., laboratories, 
send resume of experience and education to: 


R. K. PATTERSON 
Remington Rand Univac « Univac Park « St. Paul, Minnesota 


MINN. 





There are also immediate openings in all areas of digital computer 
development at our other laboratories. Inquiries should be addressed to: 


F.E. NAGLE D. CLAVELOUX 
Remington Rand Univac Remington Rand Univac 
1900 West Allegheny Wilson Avenue 
Philadelphia 29, Pennsylvania South Norwalk, Connecticut 


April 1961 


CALIF. 





For data extraction & reduction, debugging 
of equipment, & systems integration. 


The above positions are now available at Remington Rand Univac 
in San Diego. Send resume of experience and education to: 


WILLIAM LOWE 
Remington Rand Univac « P. O. Box 6068 « San Diego 6, Calif. 


Htand. Univac. 


DIVISION OF SPERRY RAND CORPORATION 
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If you are using, or considering, a small-scale digital computer... 


NOW, AT NO INCREASE IN COST, 
YOU CAN HAVE THE NEWEST & MOST VERSATILE 


SMALL-SCALE COMPUTER ON THE MARKET 
RECOMP III 


‘“More Computations Per Dollar’ 


> 




















Autonetics, producer of the world’s first and finest solid-state, general-purpose, compact 
digital computer, now introduces a small-scale computer that is priced amazingly low. 

It is Recomp IIl—a general-purpose solid-state digital computer for engineering, 
scientific, and industrial use. 

Recomp III assures you of “more computations per dollar: 

Recomp III offers you the largest word size and the largest memory of any small- 
scale computer. 

Recomp III is the only low-priced computer that offers you two instructions 
per word. 

Recomp III is the on/y low-priced computer that offers an index register as stand- 
ard equipment. 

Recomp III is the on/y low-priced computer that offers you built-in compacted 
floating point hardware and the new Facitape high speed paper tape reader and punch 
as optional features. 

Now you can get Recomp's proven performance and quality for vo more than 
you pay for lesser computers...and it is now available. 

If your computer problems have grown and your computer hasn't; if you need 
a small-scale digital computer; now, for a lease price equal to what you are already 
paying or would expect to pay for an outdated computer, you can have the newest, 
most advanced, small-scale computer on the market—Recomp IIL. 

For a convenient do-it-yourself comparison of Recomp III with your present 
computer or a Competitive computer see the following page. 
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MAKE A POINT-BY-POINT COMPARISON 
OF YOUR PRESENT COMPUTER 
OR ANY SMALL-SCALE LOW-PRICED COMPUTER 
WITH THE NEW RECOMPIII 




















































































































COMPETITIVE COMPETITIVE 
RECOMP III COMPUTER RECOMP III COMPUTER 
Monthly lease price $1,495.00 $ Memory Disk—Non-volatile 
Input Standard Mechanical Reader Cap — 4096 words 
Word size 40 bits & sign 
10 char/sec 12 decimal disci 
Typewriter Engineering ee ce 
Keyboard ; naa size — , 
Tpine Spee RS aap 
nstruction capaci 
Full Alphanumeric Input ‘acemecaions 
Input Optional Capacitance Reader Programming Machine language (fixed point) 
600 char/sec very simple and versatile 
(stops within a char) Machine | (float int) 
: achine language (floating point 
Up to any type of four very simple and versatile 
inputs 
Outputs — Typewriter (alphanumeric 
Arithmetic Speeds — Standard engineering keyboard ) 
Fixed Point 10 char/sec (printing speed ) cee 
Add & subtract 54 milsec (12 digits) Paper Tape Punch 
Multiply 10.8 milsec (12 digits) 10 char/sec (punching speed ) 
Divide 11.3 milsec (12 digits) 
Access Time — Outputs — Facitape High Speed Punch 
Main Memory — Optional 150 char/sec 
average 9.0 milsec Up to four outputs 
High Speed Loops 
Souiuaane . 1.7 milsec Characteristics 250 pounds (computer ) 
Solid State sisipibinaaatecinnamaiatiac 
Arithmetic Speeds — Desk size 
Floating Point 
Add & subtract 81 milsec (12 digits) Ss: 3.5 sae — wall outlet 
Multiply 8.6 milsec (12 digits) sae bioias 
Divide 8.9 milsec (12 digits) Heat No cooling needed 








If your computer, or a competitive computer, doesn’t measure up to Recomp III, this coupon can save you time and money. 


AUTONETICS INDUSTRIAL PRODUCTS 
Dept. 24, 3400 E. 70th St. *« Long Beach, California 
Autonetics Division of North American Aviation, Inc. 


Please send me full information on the newest low-cost compact digital computer—Recomp II! 


RE. anes ee 
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MUTTON Eric s Ah Industrial Products 


AUTONETICS DIVISION OF NORTH AMERICAN AVIATION, INC. 
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alpha-numeric display module 
Alpha-numeric display module type 
IL-2000 can display 64 individual 
characters when operated from a 6 
bit binary input, or 16 characters when 





operated from a 4 bit binary input. 
The display will change from one 
character to any other within a maxi- 
mum time of 50 milliseconds. The 
module will display and hold any in- 


dividual character, without any drain 
on the command input circuit, through 
a locking device incorporated in the 
display mechanism. The display is in- 
ternally lighted and each character, 
which measures 0.5 in. in height and 
0.3125 in. in width, may read with 
clarity from a distance of 30 ft. and 
within an included viewing angle of 
90%. The design of this instrument is 
such that any desired combination of 
letters, numbers or symbols is avail- 
able. SERVOMECHANISMS _INC., 
200 N. Aviation Blvd., El] Segundo, 
Calif. For information: | 
CIRCLE 200 ON READER CARD 


frequency-time digimeter 

A solid state megacycle frequency- 
time digimeter, model 851, has two 
identical 1-2-4-8 BCD counting trains, 
combined with two identical input am- 
plifier channels and a switching unit, 
comprise the basic building blocks of 
the counting system. Logical inter- 
connections effected by dc level con- 
trol provide more than the usual func- 
tions that are to be found in this type 


CONFERENCE-BOUND? 


Here’s 
a different kind 
of invitation 


Conferences are wonderful—but they can 


get hectic. 


Talk, t 


talk. Walk, walk, 


walk. Sell, sell, sell. So here’s our sugges- 
tion: relax a minute and come in and see 


us. Not 


“selling” anything. 


And the only 


of equipment. A gated time base 
counter divider introduces the facility 
for burst or damped train measure- 
ments and also extends the accuracy 
with which period measurements may 
be made by the continuous decimal 





ELEC- 
155 Ei- 
N. Y. For 


period groups. 


TRONIC COUNTERS INC.,, 


selection of 
leen Way, Syosset, L. L, 
information: 

CIRCLE 201 ON READER CARD 


magnetic core memories 

Magnetic core memories, both destruc- 
tive and non-destructive meet all ap- 
propriate military specifications. These 
core memories have been used in sev- 
eral military computers. Random ac- 
cess, linear select techniques, coupled 
with advanced electronic circuitry, 
provide two microsecond read-write 
cycles. Current variations of + 10% 
and temperature Delta T of +30° C 
without external compensation are 
part of the core memory products. 
LITTON SYSTEMS INC., Woodland 


Hills. Calif. For information: 
CIRCLE 202 ON READER CARD 


program unit 

A new small tape program unit is cap- 
able of automatically controlling digital 
tape machines to run in both forward 
and reverse directions. Use of this 





thing we'd like to talk about is your career 
and your future . and how you can 


make the most of it. 


DATAMAN 


ee Ya, ae * Se Oe ee Rie 


PERSONNEL i PB ee ae 
6 Beacon St., Boston, Mass. Richmond 2-1932 





“DATA MANAGEMENT. Recruiting Specialists for . . : 
Bete Processing and Comester Personne! brief-case size programmer provides 
for off-line control of digital tape ma- 
chines to aid in servicing and adjust- 


ment, Forward and reverse run times 


SEE DATAMAN AT THE WESTERN JOINT COMPUTER CONFERENCE 
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Gsvsr EMS Magnetic “Jape STORAGE 
Speaks for Itself 


















COMPANIES ALL OVER THE COUNTRY ARE NOT JUST TURNING TO SYSTEMS MAGNETIC TAPE 
STORAGE AND HANDLING UNITS. . . . THEY HAVE BEEN USING THEM REGULARLY FOR 


YEARS. <, « 
What is the big story behind this success? 


Systems EDP Equipment is designed to fit your installation rather than forcing you to design your 
system around existing equipment. 


Choose now from the widest selection of 
Specialized Reel Equipment available anywhere: 


® LIBRARY UNITS 

@® MODULAR CABINETS 

® SLIDING DOOR CABINETS 

@ TAPE REEL TRUCKS 

® TAPE REDDY RACKS FOR TAPE DRIVES 

@ REEL CARRY CASES, FOR REEL SHIPMENT 

@® REEL FILER RACKS, FOR DESK 
TOP STORAGE 

@ CONSOLE DESKS AND SPECIAL 
ADAPTATIONS 





And look at these Storage Features: 











Open, completely dust-free construction 
Tape Reels float in controlled air. 

In short, consult your Systems Representative before you make your 
move into Magnetic Tape Storage and Handling Units. Experienced 
lay-out service available to you, free of charge. 


Write today for full brochure and details about SYSTEMS COMPLETE 
MAGNETIC TAPE STORAGE UNITS. Systems, with sixteen years’ 
experience in the Magnetic Tape Field. 


SYSTEMS SALES COMPANY 
Plant and Home Office: 13 Broad St., Binghamton, New York 
Phone RA 3-6344 


Maximum Storage in Minimum Space. 
Individual sections, with disappearing doors. 
Flexibiilty for the future, for expansion or 
for future change. 

Complete line of carts to pass through the 
narrowest aisles. 

Units also available with shelves. 
Individually locked, with OUTSIDE labelling. 
Desk height units, and Counter Height Units. 
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floating floors 


SITE ENVIRONMENTAL PACKAGE 


FOR ROA 301 SERIES 


Based upon the demands of the Data Processing Industry, Float- 
ing Floors Inc. is announcing the first step in the Complete Package Con- 


cept. 


Major problems encountered in the Package Concept have been 
the air conditioning equipment and electrical panel. To answer these prob- 
lems, our Research and Development Department has designed and de- 
veloped a complete mechanical equipment room within a Package. The 
size of the unit is 33” wide by 72” long by 72” high, mounted on 8” 
casters and weighing only 1,200 Ibs. 


The 


600 sq. ft Site: 


AIR 
1.01 


1.00 


1.02 


1.03 
1.04 


1.05 
1.06 
1.07 


1.08 
1.09 


1.10 
1.1] 
1.12 


1.13 


2.00 
2.01 


2.02 
3.00 
3.01 


3.02 
3.03 
3.04 


The 


Package Unit offers the following specifications for a basic 


CONDITIONING 

Cooling capacity of 64,000 BTU net (6 HP) at 75°F city 
water or 54,000 BTU at 85°F cooling tower water. 

Two separate 3 HP compressors circuited so that if one 
fails, the other compressor will operate as a standby. (When 
equipment is used with a pressurized floor plenum design). 
One electrostatic filter rated at 70% (N. B. S.) 

One visible chart recorder giving temperature and humidity 
records, which can be either a part of the Package or lo- 
cated where desired. 

Air capacity of 2,750 CFM. 

Sound and thermal insulation. 

One condenser water hook up for heat release and humidity 
circuit. (Service line from source and connection by others). 
One drain connector for relief of condensate. (Line from 
unit to drain outlet and connection by others). 

Built in controls to meet seasonal conditions or room re- 
quirements to operate the compressors as required. 
Humidification and temperature controls. 

Humidifying capacity of 20 lbs. of water per hour. 
Adjustable air outlet converter located on bottom side of 
unit to allow floor plenum use. 

Electrical connection on side of unit to activate complete 
circuit. 


ELECTRICAL PANEL 


Main breaker for 1401 incorporated in the Package Unit. 
(Power line from main source to main breaker by others). 
Extra breakers mounted on electrical panel if required. 


FLOATING FLOOR 


600 sq. ft. of Floating Floor. (Marbleized vinyl tile 18” x 
18” x %” with plastic lip edge). 

One ramp. 

Fifteen cable cutouts. 

20 lineal feet of air diffusers with dampers. 


above Package will handle approximately 600 sq. ft. based 


upon conditions, site location and condenser water temperature. Multiple 
units of the Package can be expanded as required. 


~~ 
~~ 
7 
i. 
. ~ 


aot 


<G 


floating floore TWX number te NY 11-3618 


“floating floors inc 


22 EAST 42nd STREET « NEW YORK CITY 17 «¢ YUKON 6-9050 


COPYRIGHT AND REGISTRATION APPLIED FOR ON THE NAME “FLOATING FLOORS 
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NEW PRODUCTS... 


and stop times are individually ad- 
justable in the range from 2.5 milli- 
seconds to 1 second by means of se- 
lector switches. The unit generates 
forward and reverse outputs capable of 
driving the actuator control circuits of 
the tape machine. The unit is com- 
pletely self-contained in an_ instru- 
ment case 4 x 7 x 8 in. BINARY 
ELECTRONICS CO., Bldg. “E”, 824 
E. Walnut Ave., Fullerton, Calif. For 


information: 
CIRCLE 203 ON READER CARD 


logic circuits 

Nine standard Weld-Pak logic circuits 
for direct substitution in transistorized 
computer circuits have been _ intro- 
duced, A typical plug-in unit incor- 
porates 17 diodes, capacitors and re- 
sistors plus two transistors in packages 





one-third cubic in. All 


than 
packages employ PNP transistors and 


smaller 


use -l10V and 110V_ supplies with 

suitable clamp supply when necessary. 

RAYTHEON COMPANY, 55 Chapel 

St., Newton, Mass. For information: 
CIRCLE 204 ON READER CARD 


modules 

A new series of 13 modules for data 
processing applications has been an- 
nounced in technical note No. 68. 
The new series includes: dual flip- 
Hop, and-or inverter, gate circuit, ana- 
log switch, one shot package, power 
driver-lamp, dual power driver, pulse 





generator, analog voltage comparator, 
octal-hexadecimal decoder, read pack- 
age, decimal decoder and record pack- 
age. For information send $2 to the 
NATIONAL BUREAU .OF STAND- 
ARDS, Office of Technical Services, 
U.S. Dept. of Commerce, Washington 
25, D.C. 


analog memory 

A new analog memory provides: shift 
capability for transferring remembered 
numbers between different comput- 
ing channels. Incidental capabilities 
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MEMORY SYSTEMS 


with specified extra wide safety margins 


Standard or custom systems, incorporating 
RCA ferrite and semiconductor devices, are 
designed, built, andtested bymemory-circuit 
specialists—at RCA’s newly expanded mem- 
ory products operation in Needham, Mass. 


Here is the new answer to memory-system 
design and production, offering new lati- 
tude to the computer engineer, new solu- 
tions to your system production problems 
—complete RCA Memory Systems. De- 
signed and produced by RCA from ferrite 
cores to entire packaged systems, these 
precision units are pre-tested to broad 
op2rating limits and are delivered ready 
for immediate use in computer designs. 


Here are some of the outstanding features 
of complete RCA Memory Systems: 


e Specified Wider Margins of Operations 
...Up to 8 percent...to cope with broad 
variations in power levels. 

e Custom Design Service...RCA’s engi- 
neering staff will custom-design a memory 
system to your specifications. 

e Superior Reliability...Components and 
circuits proved by the long, dependable 
service of over 100 systems now in use. 

e Complete Information Retention. ..even 
in case of full power loss. 

e Wide Temperature Range...0°C to 50°C. 


For Systems Engineering Service—Call 
your RCA Office. For technical informa- 
tion write RCA Semiconductor and Ma- 
terials Division, Commercial Engineering, 
Section D-109-NN, Somerville, N. J. 


RECENT RCA MEMORY SYSTEM SHIPMENT 


Capacity 
Speed 


Modes of 
Operation 


Reliability 


4096 words, 18 bits per word, 

Complete Read-Write cycle time of 5 

usec. 

ee 
nly. 


Acceptance tests made with ail power 
supply voltages varied both plus and 
minus 5 percent from their nominal 
values while the system is being tem- 
perature cycled. 


STANDARD RCA MEMORY SYSTEMS 


Capacity 
Speed 


Modes of 
Operation 


Reliability 


512 to 4096 words; 6 to 32 bits per word. 
Complete Read-Write cycles times 5 to 
12 usec. 

Rec aemennc cache ntaaadacanael 
nly. 

Acceptance tests made with all power 
supply voltages varied both plus and 
minus 8 percent from their nominal 
values while the system is being tem- 
perature cycled. 
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The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 





RCA SEMICONDUCTOR & MATERIALS DIVISION FIELD OFFICES... East: Nework, N. J., 744 
Brood St., HU 5.3900 » Syrocuse 3, N. Y., 73) Jomes St., Room 402, GR 4.5591 « NORTHEAST: 
Needhom Heights 94, Mors., 64 'A’’ St., HI 4-7200 « EAST CENTRAL: Detroit 2, Mich., 714 New 
Center Bidg., TR 5.5600 » CENTRAL: Chicogo, 1!!., Suite 1154, Merchandise Mort Ploze, WH 4-2900 
* Minneapolis, Minn., 5805 Excelsior Bivd, « WEST: Los Angeles, Colif., 6355 E. Washington Bivd., 
RA 3-836! + Burlingome, Colif., 1838 El Comino Reo!l, OX 7-1620 « SOUTH: Orlando, Fic., 1520 
Edgewoter Drive, Suite |, GA 4-4768 « SOUTHWEST: Dollcs 7, Texas, 7905 Empire Freewoy, 
Fl 7-8167 « GOV'T.: Dayton, Ohio, 224 N. Wilkinson St., BA 6-2366 * Washington, D.C., 1725 
*K"’ Street, N.W., FE 7-8500. 
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How this new team of IBM Supplies 


IBM SUPPLIES SPECIALIST—uniquely trained to assist you in solving supplies problems 
promptly, efficiently and to your best advantage. 
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;opecialists can help you 
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When it comes to cards, magnetic tapes or 
control panels, the IBM supplies specialists 
know—as few men do—just how to meet your 
needs. IBM supplies specialists are true ex- 
perts...qualified by intensive training in IBM 
schools, plants, and design centers... qualified 
by extensive field experience. 

Equally important, they represent a com- 
pany that is unsurpassed for: 


PROMPT SERVICE—IBM offers you same-day de- 
livery on control panels and magnetic tapes, 
to meet emergency needs. In addition, through 
its nation-wide manufacturing and warehous- 
ing facilities, IBM can service promptly the 
card needs of any customer in America. 


TECHNICAL ASSISTANCE—Through its network of 
Card Design Centers, IBM can assist you in de- 
veloping card designs that will improve card 
handling techniques, reduce card consump- 
tion, and contribute to the economy of your 
data processing operations. As for control 
panels, your IBM specialist can help you profit 
from the ideas and experiences of others who 
have solved problems similar to your own. 


PRODUCT QUALITY—IBM supplies are made to 
precise specifications which have been de- 
veloped over more than 40 years of research, 
testing and performance analysis. 


CUSTOMER EDUCATION—Through IBM’s Customer 
Education Centers as well as through plant 
tours, supplies seminars and informative 
literature, IBM offers you an unsurpassed op- 
portunity to achieve competence in the use 
and care of IBM cards, tapes and panels. 


PRODUCT RESEARCH—To assure you the best sup- 
plies products possible, hundreds of IBM engi- 
neers and technicians work full time to de- 
velop new, improved products and techniques. 


The next time you are in the market for 
punched cards, magnetic tapes, or control 
panels, call your IBM office. Talk to the IBM 
supplies specialist—an expert backed by ex- 
perts—a man whose main job is to improve 
the return on your data processing investment. 


IBM DATA PROCESSING 
® 
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DESIGN ASSISTANCE—you can profit by the 
ideas and experience of others who have suc- 
cessfully solved problems similar to yours. 





IMMEDIATE DELIVERY—control panels deliv- 
ered “off-the-shelf”? to meet your emergency 
data processing needs. 


LONGER TAPE LIFE—assured by the unique 
IBM quality control program for new magnetic 
tape, plus an exclusive retest service which 
increases the life of your present tape by 
over 50%. 











floating floors 
SITE ENVIRONMENTAL PACKAGE 


FOR IBM 1401 THROUGH 1410 SERIES 


Based upon the demands of the Data Processing Industry, Float- 

ing Floors Inc. is announcing the first step in the Complete Package Con- 
cept. 
Major problems encountered in the Package Concept have been 
the air conditioning equipment and electrical panel. To answer these prob- 
lems, our Research and Development Department has designed and de- 
veloped a complete mechanical equipment room within a Package. The 
size of the unit is 33” wide by 72” long by 72” high, mounted on 8” 
casters and weighing only 1,200 Ibs. 

The Package Unit offers the following specifications for a basic 
600 sq. ft Site: 


1.00 AIR 
1.01 


CONDITIONING 

Cooling capacity of 64,000 BTU net (6 HP) at 75°F city 
water or 54,000 BTU at 85°F cooling tower water. 

Two separate 3 HP compressors circuited so that if one 
fails, the other compressor will operate as a standby. (When 
equipment is used with a pressurized floor plenum design). 
One electrostatic filter rated at 70% (N. B. S.) 

One visible chart recorder giving temperature and humidity 
records, which can be either a part of the Package or lo- 
cated where desired. 

Air capacity of 2,750 CFM. 

Sound and thermal insulation. 

One condenser water hook up for heat release and humidity 
circuit. (Service line from source and connection by others). 
One drain connector for relief of condensate. (Line from 
unit to drain outlet and connection by others). 

Built in controls to meet seasonal conditions or room re- 
quirements to operate the compressors as required. 
Humidification and temperature controls. 

Humidifying capacity of 20 Ibs. of water per hour. 
Adjustable air outlet converter located on bottom side of 
unit to allow floor plenum use. 

Electrical connection on side of unit to activate complete 
circuit. 


1.02 


1.03 
1.04 


1.05 
1.06 
1.07 


1.08 
1.09 


1.10 
1.1] 
1.12 


1.13 


2.00 ELECTRICAL PANEL 
2.01 Main breaker for 1401 incorporated in the Package Unit. 
(Power line from main source to main breaker by others). 
2.02 Extra breakers mounted on electrical panel if required. 
3.00 FLOATING FLOOR 
3.01 600 sq. ft. of Floating Floor. (Marbleized viny] tile 18” x 
18” x %” with plastic lip edge). 
3.02 One ramp. 
3.03 Fifteen cable cutouts. 
3.04 20 lineal feet of air diffusers with dampers. 


The above Package will handle approximately 600 sq. ft. based 
upon conditions, site locatiun and condenser water temperature. Multiple 
units of the Package can be expanded as required. 


—F . 
\~—e < fisating floors inc 
al 22 EAST 42n0 STREET « NEW YORK CITY 17 «¢ YUKON 6-8050 
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NEW PRODUCTS... 


of each channel include digital to 
analog conversion at rates up to 100 
ke/sec., and analog to digital con- 
version at rates up to 6 kc/sec. Sev- 
eral DAM channels used in the analog 
to digital mode also serve as multi- 
plexers with a maximum multiplexed 
word rate of the number of channels 
used times 6 kc/sec. STONY BROOK 
LABORATORIES, INC., 55 State 


Rd., Princeton, N. J. For information: 
CIRCLE 206 ON READER CARD 


magnetic drum check-out 

Model MD-100 magnetic drum check- 
out system offers clock recording, clock 
smoothing, origin and word track re- 
cording, and test pattern recording. A 
clock track may be recorded circum- 
ferentially around the drum with a pre- 
selected number of bits, up to 16,883. 
Closure on this timing track may be 
made better than 50 milliseconds. The 








system is capable of recording in either 
the non-return-to-zero or in the Man- 
chester method. The record amplifier 
contained in the system is extremely 
flexible in both the applied voltage 
and the available drive current. Peak 
currents of up to 200 milliamperes per 
leg may be applied with the record 
voltage from -5 volts to -30 volts. 
FMA, INC., 142 Nevada St., El Se- 


gundo, Calif. For information. 
CIRCLE 207 ON READER CARD 


tape readers 

Two new perforated tape readers for 
automatic programming employing 8- 
level standard perforated tape with- 
out special punching have been des- 
ignated the type TP 401 and TP 
402. They read 80 bits of informa- 
tion at 6 tests per second and will 
locate a test program rapidly at 12 
inches per second. The tape is ad- 
vanced one frame at a time on a 
command signal which is a_ simple 
SPST switch closure. The 401 has a 
verifier panel which shows a full 
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C-E-I-R CONTINUES TO GROW! 





AT THE RATE OF 65% A YEAR 


--FOR TWO REASONS OF PARTICULAR INTEREST TO YOU 


The main reason is that we offer so many services— 
no one else has them all. Our men and our machines 
cover a wide range, and our centers are located in 
strategic regions of the country. There is no other 
organization into which you can carry a problem and 
get such immediate attention and such speedy arrange- 
ments for machine time. 


The other reason is economics. Our clients have found 
that they get swift service at rates usually considerably 
lower than elsewhere. 


C-E-I-R is a team of more than 350 mathematicians, 
economists, statisticians programmers, technical spe- 


C-E-I-R 
Headquarters: 1200 Jefferson Davis Highway, Arlington 2, Virginia 
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cialists and supporting personnel. We operate IBM 
7090 computers in Washington, D. C., New York, 
Boston and London; in addition, we have computer serv- 
ice centers in Los Angeles, Palo Alto, Houston and 
Hartford. We will install the first private STRETCH com- 
puter at our Los Angeles facility in the fall of next year. 
We invite you to check the pros and cons of a flexible 
arrangement with C-E-I-R. Just phone (collect, of 
course) or write the nearest office. 


TECHNICAL PERSONNEL!—We have opportunities for 
creative persons at all of our centers. Inquire of our 
Personnel Director, C-E-l-R Headquarters. 


C-E-I-R centers serving the nation: 

Arlington, Virginia, 1200 Jefferson Davis Hwy. London, England, 84 Kingsway, W. C. 2 
New York City, New York, 270 Park Avenue Palo Alto, California, S01 Webster Street 
Los Angeles, Callfornia, 11753 Wilshire Bivd. Boston, Massachusetts, 330 Stuart Street 
Houston, Texas, 6422 Fannin Street 
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Series 4 High Speed Printers 


NEW PRODUCTS... 


frame hole pattern on the front of 
the unit. The 402 is an identical unit 
except without verifier panel. ELEC- 
TRONIC ENGINEERING COM- 
PANY, 1601 E. Chestnut Ave., Santa 
Ana, Calif. For information: 
CIRCLE 208 ON READER CARD 

2 2 Dc De Da a De ae ae 
data acquisition & 

recording system 

A new automatic digital data acquisi- 
tion and recording system for digital 
values at rates of up to ten four- 
character points per second has been 
developed. Specifically designed for 
evaluation of mine detection apparatus, 
the new system measures analog sig- 
nals generated by the mine detection 


COMPLETELY REDESIGNED 
TO SUIT YOUR DEMANDS 


If you are concerned with data processing . . . as a systems 
designer or builder or user... you probably helped us 
redesign these High Speed Printers. We surveyed the 
market; this is what you told us you want. 
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ZANELEX\, 


SIMPLIFIED ENGINEERING — for lower 
cost and increased reliability with 
all the time-tested features of 
Anelex Printers. 

SIMPLIFIED CONTROLS — Anelex 
Printers are now easier to operate 
than almost any other office 
machine. 

VERSATILITY — 

Series 4-1000-SD, prints 1000 
Or more consecutive lines per 
minute alphanumeric charac- 
ters; 2000 lines numeric. 


a 





coo 


Up to 66 characters per col- 
umn, Series 4-1000-SD. 


Print on single or multiple car- 
bons, pressure sensitive papers, 
heat transfer type papers, card 
stock and almost every type of 
continuous pre-printed form 
from 4” to 19” wide. 


Print “on line” from data proc- 
essing systems or “off line” 
from magnetic tape. 


QUALITY PRINTING — perfectly 








apparatus, converts these signals to 
binary coded decimal form, converts 
binary decimal to teletype code, and 
provides digital record of five level 
punched paper tape. The tape is suit- 
able for teletype printout or may be 
converted to punched card form for 
high speed computer analysis. MON- 
ITOR SYSTEMS, INC., Fort Wash- 
ington Industrial Park, Fort Washing- 


ton, Penna. For information: 
CIRCLE 209 ON READER CARD 


digital-to-analog converters 

A new line of solid state digital-to- 
analog converters for military and in- 
dustrial applications in hybrid digital- 
analog systems is being offered with a 
300 KPPS maximum clock rate. The 
unit is self-contained including storage, 
power supply, reference transformer, 
and forced air cooling. AC and DC 
models up to and including ten bits 
and a sign bit are also available. The 
modular design of these units allow 


2 Series 4-500-DD, prints 500 or ~ nol Be ao Pm sh atc | 
more consecutive lines per min- @!8ned printing and fully form 4% 
> af siobedematic oo Sons characters on the original and all economical modifications to particular 
ters: 1000 lines numeric. This ©@rbons. requirements. DYNAMIC SYSTEM 
series provides very substantial ELECTRONICS CORP... 2001 N. 


cost reduction. 

Line length, 1:20 columns; 
greater or lesser number of 
columns available. 






RELIABILITY — downtime reduced 
to an insignificant fraction of 
productive time even under tre- 
mendous work loads. 
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See Anelex Printers and Printer Systems tn Booth No. 93-4 
Western Joint Computer Conference, May 9 through 11. 


ANELEX CORPORATION 


155 CAUSEWAY ST., BOSTON 14, 


MASS. 





Scottsdale Rd., Scottsdale, Ariz. For 


information: 
CIRCLE 210 ON READER CARD 


digital modules 

A new series of plug-in high speed 
digital modules, the series S, operate 
in the frequency range from dc to one 
megacycle. High package density and 
moderate power requirements are two 
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Greater plan flexibility and greater under-floor space with 


LUPTON ALUMINUM RAISED FLOORING SYSTEM 





For Electronic Data Processing Rooms 


Designed specifically for computer installations, 
LUPTON Aluminum Raised Flooring provides a 
stable, attractive floor with plenty of space under- 
neath for cables, ducts and wiring. It offers you a 
number of important advantages. 


Flexibility and accuracy. LUPTON aluminum raised 
flooring consists of strong, lightweight aluminum 
floor panels supported by adjustable steel pedes- 
tals. These panels . . . accurately made. to close 
tolerances .. . are 100% interchangeable. You can 
make changes and additions to your plan and 
achieve tight fit. You also have complete re-use 
of your standard components with new materials. 


More under-floor space. The 2’ x 2’ modular con- 
struction of LUPTON panels . . . conforming to 
EDPM modules. . . results in fewer pedestals to 
obstruct under-floor areas. In addition, panels are 
only 15%” deep, permitting a greater cubic area 
of under-floor space. 


Strength with light weight. LUPTON panels with- 
stand 300 Ibs./sq. ft. of uniform load, or 1000 
Ibs./panel of concentrated load. Although the 
total weight of the floor is less than 6 Ibs./sq. ft., it 
is vibration-free and feels firm and stable underfoot. 


Vinyl tile flooring. You can select an attractive 
vinyl tile floor covering in any color scheme or 
pattern desired. The exact uniformity of LUPTON 
panels permits tight tile-to-tile fit at every joint 

. eliminates the need for any lip or edging 
around the perimeter. 


LUPTON Offers you its aluminum raised flooring 
system on either a materials delivered basis, or 


_ as a complete installation. Either way, LUPTON 
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furnishes an experienced field supervisor dur- 
ing installation. 

Write today for a comprehensive brochure on 
LUPTON’S distinctively improved raised floor- 
ing system. 





Total access to under-fioor space. With the LUPTON 
aluminum raised flooring system, you can efficiently 
“lay in’’ cables rather than “‘thread”’ them. Locate 
cable or duct entry panels anywhere on the floor 
area. Make cutouts on the site. 





LUPTON 


ARCHITECTURAL ALUMINUM 
MICHAEL FLYNN MANUFACTURING COMPANY 


Main Office and Plant: 700 E. Godfrey Avenue, Philadelphia 24, Pennsylvania 
West Coast Office and Plant: 18111 E. Railroad Street, City of Industry, Calif. 
SALES OFFICES 
New York 17, N.Y., 51 E. 42nd St. * Stockton, Calif., 1441 W. Fremont St. 
LaGrange, Ill., 633 S. LaGrange Road « Dallas 19, Texas, 4232 Herschel St. 

¢ Cincinnati 8, Ohio, 3434 Michigan St. * Cleveland 15, Ohio, Hanna Bidg. 
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STANDARD 
CABINETS 


DATA-MASTER automatic data loggers 
designed and manufactured by The DATA- 
MASTER Corporation, Glen Cove, New York, 
are recognized for their versatility; porta- 
bility and reliability features. The units 
housed in EMCOR Standard Cabinets will 
log any variable that can be recorded or 
indicated. Enclosure flexibility for data proc- 
essing equipment is offered by a selection 
of over 600 basic frames and the thousands 
of component parts of the EMCOR Modular 
Enclosure System. Only EMCOR, the origina- 
tor of this system, provides the ultimate in 
design, flexibility, compatibility, rugged 
structural capabilities, beauty and quality 
controlled craftsmanship in the “ubrication 
of metal enclosures. Your local EMCOR Sales 
Engineering Representative can help you 
read out the answer to your enclosure prob- 
lem. Get full details. 


Originators of the Modular Enclosure System 


INGERSOLL PRODUCTS 


Division of Borg-Warner Corporation 
630 CONGDON ° 


DEPT. 1248 ° 
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NEW PRODUCTS... 


features of the line. Designed for use 
in digital systems, glass epoxy cards, 
etched circuits, anodized aluminum 
frames with package identification and 
ultra-reliable 34 pin connectors are 
some of the major features. Signal 
levels of ground and —6 volts are 
standard, and 2 volt noise margins are 
assured to allow reliable application 
in large systems. The: complete S-Pac 
series will consist of approximately 25 
different package types plus comple- 
mentary hardware. For information 
write COMPUTER CONTROL 
COMPANY, INC., 983 Concord St., 


Framingham, Mass., or use card. 
CIRCLE 211 ON READER CARD 


delay lines 

The compact series 8710 of 1 in. de- 
lay lines are continuously variable, 
distributed constant units that afford 
precise selection of extremely short 
time intervals. Delay times of one 
microsecond to 0.1 microsecond are 
provided, with rise times less than 10% 


" SPT? Na 
a 7 
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of total delay time. All models have an 
ambient temperature range of -55°C 
to -80°C, and life expectance of one 
million or more shaft revolutions. 
HELIPOT TECHNICAL = INFOR- 
MATION SERVICE, 2500 Harbor 
Blvd., Fullerton, Calif. For informa- 


tion: 
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tape reader 

Model 300 R tape reader utilizes a 
new design concept in data handling 
equipment. A printed motor is used to 
advance the paper tape asynchron- 
ously at rates up to 300 lines per sec- 
ond without the use of brakes, clutches 
or pinch rollers. The reels are driven 
by printed motors which are switched 
on and off by magnetic circuitry. The 
elimination of mechanical members in 
the capstan and reel drives result in a 
simple, reliable transport. PHOTOCIR- 
CUITS CORP., Glen Cove, N. Y. For 


information: 
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filp-flop circuits 

A new series of quadruple flip-flops 
and capacitor-diode gating circuits 
has been added to the line of 500 
ke static-logic system building blocks. 
The circuits permit such appplications 
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as parallel-serial conversion, up count- 
ing, down counting, up-down count- 
ing, binary-coded-decimal counting, 
storage, and set-reset applications. A 
new system building block mounting 
panel, which eliminates the need for 
soldered terminal connections is also 
available. DIGITAL EQUIPMENT 
CORP., Maynard, Mass. For informa- 
tion: 

CIRCLE 214 ON READER CARD 
flip-flop circuit module 
A new quadruple-unit, RST flip-flop 
circuit module for memory or data 
storage functions in pulse logic sys- 
tems is now available. With a stand- 
ard operating frequency of 9 to 250 
KC, the flip-flop has two modes of 
operation: Reset-set and trigger. In 
the trigger or binary mode, each in- 
put pulse changes the state of the 
flip-flop. In the reset-set mode, the 
circuits respond only to alternate set- 
reset pulses. This multiple unit con- 
sists of four complete independent cir- 
cuits on a single plug-in board, ELEC- 
TRONIC-LOGIC CORP., 515 Boc- 
caccio Ave., Venice, Calif. For in- 
formation: 
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density tape head 

A high packing density tape head will 
resolve up to 10 ke per linear in. of 
tape movement. With the new heads 
deposited gap widths to 20 micro-in. 
are attainable and repeatable for pro- 
duction quantities. The heads are all 
metal in construction to provide pro- 
longed headlife. These heads may be 
produced either in high or low induct- 
ance ranges and varying widths per 
customer requirements. GENERAL 
INSTRUMENT CORP., 3216 W. El 
Segundo Blvd.,- Hawthorne, Calif. 


For information: 
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silicon switch 

A super-speed, electronic switch that 
can more than double the output of 
today’s computers according to the 
manufacturer, incorporates the ava- 
lanche mode silicon transistor in a 
microwave strip transmission line. Pro- 
ducing a clean rectangular pulse, the 
switch utilizes a reflection technique. 
Immediate applications of such a de- 
vice include pulse generators, and other 
instrumentation circuitry. RAYTHEON 
COMPANY. Semiconductor Division, 
200 First Ave., Needham, Mass. For 
information: 
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906 II HIGH SPEED DIGITAL 
MAGNETIC TAPE HANDLER 


TYPICAL CAPABILITIES OF 
POTTER HIGH DENSITY 
SYSTEMS 


High Density Systems by Potter 
can include such outstanding 
characteristics as: 


— 


TAPE SPEED up te 150 ips 
NUMBER OF 
up to 20 per inch of tape width 
ee ee oe 
Less than 0.2 microsecond 
buffer output 
INTERBLOCK GAP 
May be as short as 0.3”; 0.75” 
typical for dual read/write 
operation at 100 ips 
ERROR DETECTION 


Parity channel provides 
single error detection 


on 
AND MANY OTHERS 
write for details 


For more than 40 hours of contin- 
uous operation, Potter High Density 
systems have recorded 100 billion 
bits without a single dropout. And 
— they've done it at the fantastic 
rate of 240,000 decimal characters 
per second. Only with the revolu- 
tionary new recording technique do 
you get this combination of 
extreme capacity with ultimate 
reliability. 


In the 40-hour test, less than 2 
seconds re-read time were required 
to recover information lost through 
transient error. More than 20,000 
passes of the tape can be made 
without losing information or sig- 
nificantly increasing the reading 
error rate. 


Tested and proven in computer sys- 
tems, Potter High Density Record- 
ing is presently available in the 
Potter 906II High Speed Digital 
Magnetic Tape Handler, and will 
be available in other Potter Tape 
Systems. 


Write today for details on how High 
Density Recording can be applied 
to your data handling problem. 


POTTER INSTRUMENT COMPANY, INC. » SUNNYSIDE BOULEVARD, PLAINVIEW, NEW YORK 
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COMPUTER 
SYSTEMS 
ENGINEERS 


SALARY: TO $20,000 


Several immediate Openings exist at 
Hughes-Fullerton for Computer 
Systems Engineers qualified in the 
design and testing of large scale 
digital systems —and in the prep- 
le helelammeh am lee) elel-t- lta ie] amr: Lael = elie 
vellethectmerelanlelenc ia 


These professional assignments 
involve such R & D areas as: 
® Solid state digital circuitry 
involving millimitrosecond logic 
® Microwave carrier digital circuits 
® Sub-microsecond core memory 
®* Thin film storage techniques 
® Functional circuit concepts 
® Micro-miniaturization concepts 
®* Tunnel diodes ® Microwave pa- 
rametrons ® Circuit organization 
for maximal-speed computing. 
Melor: beste mename lel heil:iaeme Or. tibiel galt: mr 
Orange County (the nation's fastest 
growing electronics center), Hughes- 
Fullerton offers you: a stimulating 
working environment: private or semi- 
private offices; long-term stability 
on. & Gl ote] & & Ton ae gel er. A. 
For complete information on these 
challenging assignments, call us cok 
ect today! Ask for 
Mr. B. P. RAMSTACK at: 
TRojan 11-4080, ext. 3741. 
Or, airmail resume to: HUGHES 
FULLERTON R&D, P. O. Box 2097 


miiiuacelsee ae OF lihielaall: 
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* D. L. Nettleton has been named 
chief engineer, RCA’s Electronic Data 
Processing Division. He has been serv- 
ing as engineering manager, RCA Data 
Communications and Customs Projects 
Department. This is one of three in- 
tegrated departments recently formed 
in a realignment and expansion of the 
Electronic Data Processing Division. 
The other two are Commercial Sys- 
tems and Industrial Computer Sys- 
tems. 


* William P. Maughan has been 
named midwest regional manager for 
the Systems Marketing Division of 
Laboratory For Electronics, Inc. Bos- 
ton. He will be responsible for all 
Systems Division marketing efforts in 
the midwest area and will continue 
to provide liaison between LFE and 
Wright Patterson Air Force Base. 


From: 








*% Gerrard F. Cunningham has joined 
Computer Control Company's ' staff 
of applications engineers as a specialist 
in digital systems applications. He will 
use the Framingham, Mass. office as 
headquarters. Formerly a senior en- 
gineer with Sylvania, he had the re- 
sponsibility for course development 
and instruction of non-Sylvania en- 
gineers working in liaison with Sylvania 
on the BMEWS and MOBIDIC 
projects. He specialized on the digital 
systems connected with both. 


*% Raymond B. Whitney has been 
named regional sales manager of the 
western region by Control Data Cor- 
poration’s Computer Division. Prior to 
this appointment, he was with Alwac 
Corp. and the Computer Division of 
Bendix Aviation Corp. 


* J. A. Brustman has been appointed 
manager, electronic systems engineer- 
ing of the advanced systems develop- 
ment engineering activity, RCA Elec- 
tronic Data Processing Division. He is 
responsible for the advanced develop- 
ment of equipment for three sections 
which make up the Division. 


*% Joe T. Ator, manager of the In- 
dustrial Systems Group, General Pre- 
cision, Inc., has been appointed 


q > i a versatile, practical 
Data Reduction System (Analogue to Digital) 





1. Reads any type oscillogram with scale 
factor included. 


2. Utilizes 4-digit voltmeter (0000 to 
+9999), accurate to .01%, to measure 
proportional voltage of either X, Y or fre- 
quency potentiometers and display value 
in projection lamp bank. 


3. Converts information to any type out- 
put desired—!BM typewriter, card punch, 
punched paper tape, plotter, etc. 


Send for 4-page bulletin GADRS-2. 


© 





Outstanding Features: 

e 15-channel capacity for X-Y or frequency 

e 15-variable scale factors 

e True and offset ‘0’ locations—iocate 
"0" reference for any curve at any point 
on graph 

e Program switch for each channel for 
X-Y or frequency 

e 16 mm and 35 mm projection systems 
available 

e Modular construction, easily revised for 
increased work load or new applications 

e Low cost—fast delivery 


| I 





THE GERBER SCIENTIFIC INSTRUMENT CO. 


89 SPRUCE ST., HARTFORD, CONN. 
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STRETCH YOUR IMAGINATION 


Beckman Systems ...a world-famous 

name that stands for the most advanced 
developments in Electronic Data Processing. 
Beckman research, study and engineering 
groups were the first to develop many of 
today’s realistic answers to the ever-increasing 
demands for reliable, high performance 

data processing systems. Among them... 
Multiple Channel Recording, High-Speed 
Digital Processing, Solid-State Circuitry, 
and Floating, Low-Level Amplification. 
Systems applications include space vehicle 
guidance, automatic plant control, missile 
ground support and nuclear research. 


At Beckman, the difficult problems are 

our business. Here, the selection of qualified 
engineers and scientists is as equally 
important as the problem at hand. /n an 
atmosphere where initiative is encouraged 
and where achievement is well recognized, 
top men in the field are your associates 

in meeting the challenges of tomorrow. 
Both you and your family will heartily 
endorse Southern California living. World- 
renowned Disneyland, beach communities, 
desert resorts, and mountain areas ail are 
minutes away. 


If you have a background in Systems 
Management, Telemetry, Timing and 
Translation, Research and Study, Systems 
Engineering, or Advanced Circuits 
Development, why not contact Mr. James R. 
Abell. He will arrange for an interview 

in your area to discuss opportunities with 
Beckman Systems in Northern or 

Southern California. 


- 


Beckman’ /Systens 


a 


a division of Beckman Instruments, inc. 
325 North Muller Avenue 
Anaheim, California; PRospect 4-5430 
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FERRANTI 
Magnetostriction 


Delay Lines 





Ferranti engineers have a depth of experience 
unmatched in this specialty. 

We can provide stock units that have been proved 
in performance — or custom design to your special 
applications. 


Features that characterize Ferranti Delay Lines: 


Temperature stable . . . wide temperature operating range . . . 
High digit rates up to 1 Mc/s for delays up to 3 milliseconds 
. « « Small size, light weight . . . No moving parts . . . Low 
cost, highly reliable elements for delay, storage and correlation 
— fixed and variable. 

See us at the W.J.C.C. show—booth 43 


Write for detailed literature 


ELECTRONICS DIVISION 


INDUSTRIAL PARK PLAINVIEW, N.Y. 
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PEOPLE MOVING UP... 


chairman of the Digital Compute: 
Committee, Data Handling and Com 
putations Division of the Instrument 
Society of America, Ator’s committee 
will prepare portions of an encyclope- 
dia on computer technology. 


*% Gene E. Leary has been appointed 
manager of internal data processing 
of control data for Control Data Cor- 
poration. He will plan and supervise 
the processing of all internal account- 
ing and payroll data by Control Data’s 
computer center. Prior to joining the 
firm he was for four years manager 
of the Electronic Data Processing De- 
partment of Minneapolis-Honeywell 
Regulator Company's operations at 
Minneapolis. 


* William E. Lane has been named 
r or > r} er f p ] »>EDPC m >’ 
project engineer for the E orpora 
tion, Orlando, Fla. He was formerly 
with the Martin Company where he 
developed a_ transistorized control 
computer for the Pershing Missile. 


* John L. Hawk has joined C-E-I-R, 
Inc. as director of its New York re- 
search center. He was formerly indus- 
try area manager of IBM’s Advanced 
Systems Development Division, and 
also manager of the New York Data 
Processing Center for Service Bureau 
Corp. In his new position he will 
direct computing activites at the cen- 
ter and wil! be responsible for research 
being performed by the center's staff 
of computer programmers, mathemati- 
cians, and other personnel. 


* H, Thomas Ware, Jr., has been 
named manager of planning for IBM's 
Advanced Systems Development Di- 
vision, Ware, who has been with the 
firm since 1946, was manager of mar- 
ket research for the division before 
this appointment. 


*% Radio Corporation of America has 
appointed Harold N. Morris engineer- 
ing manager for the firm’s computer 
systems plant at Palm Beach Gardens, 
Fla. He joined RCA in 1954 and 
served the company in a number of 
positions. 


% Dr. Manlio B. Melillo has joined 
American Systems Inc., Hawthorne, 
Calif. He will manage a new mag- 
netic components laboratory special- 
izing in electroless coating of mag- 
netic memory drums, disks, and rods. 
He was previously chief chemist for 
the Electrada Corporation. 
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High Density 
Recording 
System 


NEW HIGH DENSITY record- 
ing system can record as many as 190 
300-page volumes of information on 
a single 10% in. reel of tape. The 
Potter Instrument Company's system 
has a data transfer rate of 360,000 
alpha-numeric characters per second, 
via 16 parallel recording channels on 
one in. tape, and at packing den- 
sities up to 1500 bits per inch. 

It is reported that the system ac- 
tually provides higher reliability than 
is expected of standard recording 
methods. Another reported advantage 
of the system is that it can eliminate 
restrictions formerly imposed on some 
computers by limitations of conven- 
tional peripheral tape handling equip- 
ment, 

No separate clock channel is 
needed, and multi-channel data can 
be read out in true parallel form, 
despite interchannel time displace- 
ment. In a recent test of 40 hours 
continuous operation, less than two 
seconds of re-read time were re- 
quired to recover data lost through 
transient error. During this time no 
permanent loss of information oc- 
curred. More than 20,000 passes over 
any portion of the tape can be made 
without losing information, or sig- 
nificantly increasing dropout rate. 

First application of the system is 
incorporated in high speed tape trans- 
ports for use with a Bendix G-20 
computer destined for installation at 
Carnegie Institute of Technology, 
Pittsburgh, Penna. 

The recording system is currently 
the core of a Doctoral program cur- 
riculum in “Systems and Communi- 
cation Sciences,” concerned with 
theories of programming, simulation 
of human cognitive processes and 
artificial intelligence. 

Known officially to its creator as 
the Potter contiguous, double transi- 
tion high density recording system, 
the equipment is largely the result of 
research and engineering work done 
by Dr. Andrew Gabor, senior engi- 
neer, and George Comstock III, Pot- 
ter’s chief engineer. 

The computer will serve there as 
available with the Potter 906II high 
speed digital magnetic tape handler, 
and will also be available with other 
Potter tape transport systems. 
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The New 


spew 


Transistorized 
Tape Reader 


This is an advanced design embodying 
broad experience gained from earlier Fer- 
ranti tape reader models. 


It employs new transistorized circuits and 

a photoelectric system of reading . 

offers the advantage of speedier input of 

data, compactness, light weight. 

Many design features to meet practical 
requirements of the user. Power supply 

is self-contained. A ect © 


Write for detailed information 
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ELECTRONICS DIVISION 
INDUSTRIAL PARK, PLAINVIEW, N.Y. 
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GECOM...A UNIQUE CONCEPT | 


now available in the GE 225...and future General 
Electric general-purpose computers. 


¢ processes CoBOL, ALGOL and TaBsoL* 

¢ all problem statements easily read and understood 
¢ extended usage...re-programming unnecessary 

* programs produced faster ...more efficiently 


GecoM—the first truly GENERAL COMPILER SYSTEM 
—introduces a fresh, versatile approach to computer 
communication. Developed for the GE 225 computer, 
the GENERAL COMPILER makes available all of the 
various proved programming techniques in one con- 
sistent, compact package. No longer is it necessary to 
learn a dozen different programming systems to 
handle a full range of jobs effectively—each job is 
approached in exactly the same way, be it formula 
evaluation, a sort, or even a payroll. The language for 
describing any run is consistent, operating procedures 
and programming are standard, and documentation is 
readable and easily understood. 


*A General Electric Trademark 





THE GENERAL COMPILER PROVIDES— __ food. 


ere 
A FAMILIAR LANGUAGE STRUCTURE-—Problems need 1 " y 
be stated in machine code. The GENERAL COMPIfiture 
processes English language statements (COBOL be 
Algebraic expressions (ALGOL), and Structure Tabi 
(TaBsoL). It permits you to use all or any one of tH, 
computer languages...as your needs require. Sti. 
you have available the capability to expand, use oth r 
languages and new techniques as your needs chan tec 


A PROVED, ACCURATE CODER—Data Description ang@¢ 
Problem Logic may be written in one, two, or a cor 
bination of the available languages producing}, ,), 
machine program of efficient, effective coding. Sing, j. > 
the machine coding is derived directly from the logged si. 
of the problem statement, it is only at the logic lev@ 3.35 
that debugging may have to be done. &. 


A STANDARDIZED, UNDERSTANDABLE DOCUMENTATION 
Because GENERAL COMPILER problems are written 
familiar languages, they can be easily read and unde 


GECOM 
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OMPUTER COMMUNICATION 


pod. In addition, problem format provides a high more efficiently than by present manual methods. 


gree of standardization. Programs written for 
ed N@day’s machines in Gecom format can be used for  Feanbkcgrag scons wag Bae 


ilifture General Electric computers—eliminating the 
BOL bed for re-programming. . For more detailed information, write today for bro- 
ab chure CPB-144 on the new General Electric General 
N EFFICIENT, ECONOMICAL USE OF COMPUTERS— Per- Chetiniien Dien ag aes CPB-101 th 
pnnel training time and expense are sharply reduced a be ag slay Earp yr 
we the novice programmer may use the familiar ter- GE 225 Information Processing System and CPB-81 
~~ Rhinology of his profession. Manual coding is elimi- on the GE 210 Data Processing System. 
~ “pated and debugging cut to a minimum. Thus, a Write to: General Electric Company + Computer 


achine program may be produced much faster and Department * Section 60J4 * Phoenix, Arizona. 


Your Nearest General Electric Computer Department District Office: Atlanta: 270 Peachtree St. N.W., JA 5-5739 © Boston: 140 Federo! St., HU 2-1800, 

“© Bt. 311 © Chicago: 840 S. Canol St., WA 2-5611, Ext. 587 © Cleveland: 215 Euclid Ave., SU 1-6822 © Dallas: 3200 Maple Ave., Ri 8-0589 © Detroit: 680 Antoinette 
SING. te 2.2600 © Los Angeles: 1010 S. Flower St., DU 1-3641 © Louisville: Bldg. 6, Appliance Pk., GL 4-751) © Minneapolis: éth & Hennepin, FE 2-7569 © New York: 122 E 
» Logie St., PL 13-1311, Ext. 2235 © Philadelphia: 2 Penn Center Plaza, LO 8-8085 © Phoenix: 3550 N. Centro! Ave., AM 4-374) © Pittsfield, Mass.: 100 Woodlown Ave., 

bya! 3.3511 © Sen Francisco: 235 Montgomery St., DO 2-3740 © Schenectady: Bidg. 2, 1 River Rd., FR 4-2211, Ext. 5-4405 © Seattle: 710 Second Ave., MA 4-8300 
St. Lovis: 818 Olive St., GE 6-4343 © Syracuse: 300) Jomes St., GR 6-4411, Ext. 7125 © Washington, D.C. Area: 740) Wisc. Ave., Bethesda, Md., Ol 2-8100 


Canada: Canadian General Electric Co., Litd., Electronic Equipment and Tube Dept., 830 Lansdowne Ave., Toronto, Ont., INFORMA PROCESSING 
oneneee. Outside U.S.A. and Canada: Producer Goods Dept., Int'l. General Electric Co. Div., 150 E. 42nd St., N.Y.C., U.S.A. cy INFORMATION PRO ELECTOR 
eral Electric — Pioneer in computer systems for all phases of business, industrial, scientific, engineering and financial endeavor. 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 
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PRODUCT CATALOG: The second edi- 
tion of this short form catalog de- 
scribes new product lines in the fields 
of time code generators, timing sys- 
tems auxiliary equipment, search and 
control systems for magnetic tape 
transports, data handling equipment 
and automation equipment. The four- 
page publication is designated as cat- 
alog No. 2. ELECTRONIC ENGI- 
NEERING CO. OF CALIF., 1601 E. 
Chestnut Ave., Santa Ana, Calif. For 


copy: 
CIRCLE 260 ON READER CARD 


OPERATOR'S HANDBOOK: A complete 
operator's handbook on analog com- 
puting provides an introduction to the 
capabilities and operation of general 
purpose analog computers. It is writ- 
ten as an operators manual for the 
PACE TR-10 computer. For copy 
send $1.75 to ELECTRONIC ASSO- 
CIATES, INC., Long Branch, N.]. 


PRODUCT BROCHURE: A _ composite 
brochure of products complete with 
illustrations and ordering. information 
for standard products and some spe- 





TEST 
EQUIPMENT 
DESIGN 


LH 








Electronic diagnosis? Can you design and build equipment 
to isolate operational malfunctions in complex electronic and 
electro-mechanical systems? Required: experience with tran- 
sistorized circuitry, digital or analog computing techniques, 
and/or sub-miniature electro-mechanical devices and 
associated electronics. Write to Mr. Donald Krause. 


LITTON SYSTEMS, INC. Guidance & Control Systems Div. 
Beverly Hills, California 


cialized equipment is now available. 
The text discusses at length applica- 
tion considerations and circuit char- 
acteristics required for mechanical 
and electronic tape readers, tape per- 
forators, coding keyboards, electric- 
ally sequenced typewriters, switching 
mechanisms, and perforator-compara- 
tor systems. SOROBAN ENGINEER- 
ING, INC., P.O. Box 1717, Mel- 
bourne, Fla. For copy: 

CIRCLE 261 ON READER CARD 
DIAL-O-VERTER SYSTEM: A new bro- 
chure describes the “Dial-o-verter” 
System and includes photographs of a 
magnetic tape terminal and a paper 
tape terminal. The 8-page publication 
also lists all the components of the 
system. DIGITRONICS CORP., Al- 


bertson, L.I., N.Y. For copy: 
CIRCLE 262 ON READER CARD 


G-20 COMPUTER: The G-20 comput- 
ing system is described in this 18- 
page booklet: It details operational 
features, and ‘includes recently an- 


nounced improvements in computing, 
magnetic tape and line printer speeds. 
Basic, medium and large G-20 systems 
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are depicted in the brochure. BENDIX 
COMPUTER DIVISION, 5630 Arbor 
Vitae, Los Angeles 45, Calif. For copy: 
CIRCLE 263 ON READER CARD 
COMPUTER COMPONENTS: A_ con- 
densed catalog sheet covers the manu- 
facturer's line of analog computer 
components, Included are illustrations, 
descriptions and basic specifications on 
amplifiers, stabilized operational six- 
packs and power supplies. EMBREE 
ELECTRONICS CORP., West Hart- 


ford, Conn. For copy: 
CIRCLE 264 ON READER CARD 


DIGITAL MAGNETIC TAPE HANDLER: 
The model 908 digital magnetic tape 
handler is described in this two-page 
bulletin. A complete list of specifica- 
tions plus a description and technical 
summary of the unit is included. 
POTTER INSTRUMENT CO., INC,, 
Plainview, N.Y. For copy: 
CIRCLE 265 ON READER CARD 
TAPE BULLETIN: The applications and 
advantages of a new type of mag- 
netic -tape with higher recording 
densities, more tracks and greater ac- 
curacy are contained in this bulletin. 
AUDIO DEVICES, INC., 444 Madi- 
son Ave., N.Y. 22, N.Y. For copy: 
CIRCLE 266 ON READER CARD 

COMPUTER ELECTION REPORT: A 16- 
page booklet gives an hour-by-hour 
breakdown of the operations of a 
7090 during the presidential elec- 
tion night last November. Problems 
encountered and solutions are also 
included. INTERNATIONAL BUSI- 


NESS MACHINES CORP., 590 
Madison Ave., New York 22, N.Y. 
For copy: 

CIRCLE 267 ON READER CARD 
HIGH SPEED PRINTERS: Two basic 


models of the series 4 high speed 

printers are described in this bul- 

letin. Performance characteristics, 

specifications and applications are in- 

cluded. ANELEX CORP., 150 Cause- 

way St., Boston 14, Mass. For copy: 
CIRCLE 268 ON READER CARD 


PORTABLE ANALOG COMPUTER: The 
model 3500 analog computer, a unit 
weighing 28 lbs, is described in this 
brochure. It can be used to study al- 
most any physical system that can 
be described by differential equa- 
tions. DONNER SCIENTIFIC CoO., 


Concord, Calif. For copy: 
CIRCLE 269 ON READER CARD 


MILITARY COMPUTER APPLICATIONS: 
This six-page brochure includes in- 
formation on the use of computers 


DATAMATION 
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RES U LTS awe WITH ACCURATE, LOW COST EAI SERIES 3100 DATAPLOTTER 


Outstanding Features of th 


EAI Series 3100 DATAPLOTTER include: 


e Adaptable to any computer system. 





April 


System accuracy up to 0.175% 
of full scale. 

Punched card, tape or 

keyboard input. 

Plotting speeds up to 

80 points per minute. 
Provisions for “off-board” origin. 
Compact, self-contained single 
cabinet design. Punched 

card reader external. 


Accepts analog as well 
as digital inputs. 
Automatic off-scale 
point rejection. 





1961 


The full potential usefulness of digital computer calculations is seldom 
fully realized. Because of the excessive cost of hand plotting, the 
benefits of graphic displays of digital data are usually sacrificed. 

Now, with the DATAPLOTTER $3100, this lost dividend can be recovered. 


The quickest and easiest way to analyze the voluminous output of digital 
computers is in the form of easy-to-read x-y charts. With graphs plotted on 
the EAI Series 3100 [11”x17”] DATAPLOTTER, digital information 
achieves new accessibility and convenience for computer data users. 

This new low-cost digital plotter enables project groups to set up independent 
data interpretation operations utilizing information obtained from 

central computer services. Experience shows that this equipment will 
deliver plots more rapidly and accurately and free valuable 

man-hours for engineering and management. 

Some of the applications in which the EAI Series 3100 DATAPLOTTER is 
extremely valuable include Frequency Response Curves « Fluid Flow Charts 
* Stress Analysis * Aerodynamic Studies * Chemical Reaction Rates 

* Missile Trajectories and Orbits *« Thrust Studies + Flight Data 

¢ Sales and Market Analyses. 

EAI Series 3100 DATAPLOTTERS® can save you money and improve 
your engineering and computer services. For information on this new 
equipment, write to Department 7/1. 





ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 
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COMMERCIAL EXPANSION CREATES 
IMPORTANT OPENINGS FOR 


DIGITAL COMPUTER 
ENGINEERS & PROGRAMMERS 
AT NCR, LOS ANGELES 


These are immediate openings, created by the heavy increase in 
commercial activity at our rapidly growing Electronics Division 
in Los Angeles. We're looking for the best men in the field, 
and the opportunities we offer reflect our determination to find 
them. We plan to fill the new openings quickly. Your prompt 
reply will be appreciated. 

COMPUTER ENGINEERS 

Senior and Intermediate 

Experienced graduate E.E.’s with 3 to 5 years in logic design 
and transistorized circuit design of digital equipment. Assign- 
ments will entail logic and circuit design of buffer storage units 
and digital peripheral equipment. 

SENIOR PRODUCT DESIGN ENGINEER 
Expanding commercial program offers excellent opportunity to 
apply advanced techniques in miniaturization. Applicant should 
have ME degree and substantial experience in packaging tech- 
niques for core-type memories and complex digital systems. 
Should also be capable of product design analysis and technical 
liaison to develop a producible product. 


SENIOR SOLID STATE DEVICE ENGINEER 
An important position entailing investigation of semiconductor 
devices for purpose of establishing mathematical models and 
design parameters used in circuit design. Requires minimum 
of three years’ experience and some background in computer 
circuitry, transistors, diodes, resistors, and transient phenomena. 
Should be familiar with characteristics, analysis, and mathe- 
matical models of various semiconductors, such as alloy tran- 
sistors, diffused-base transistors, mesa transistors, and diodes, 


SENIOR PROGRAMMERS 
Advanced developments in the design of data-processing equip- 
ment for world-wide markets have created a number of important 
openings for people with several years of programming experi- 
ence. Selected persons will have the opportunity of working with 
other Senior Programmers in one of the most challenging areas 
of programming — the design and construction of automatic pro- 
gramming systems. The group will be specifically responsible 
for developing compilers, service routines, complete monitoring 
routines, application-oriented generators for new and unique 
general purpose data-processing machines. The group is also 
expected to create and implement new programming systems 
projects for future equipment complexes. 
SYSTEMS ENGINEERS 

Experience required in formulating functional design specif- 
cations for digital computer systems (buffer storage, punch 
card, paper tape, magnetic tape, random access devices, system 
organizations, command structures). Training in logical design, 
data-processing systems and programming techniques desirable. 
Assignments entail formulating functional specifications for 
business computers. 
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CONFIDENTIAL INTERVIEWS AT THE WESTERN JOINT 
COMPUTER CONFERENCE IN LOS ANGELES, MAY 9-11 
To arrange an appointment, please send your resume imme- 
diately to Norval E. Powell, Personnel Manager, at the 
address below. We will confirm your appointment promptly. 





_ 


The National Cash Register Company 
ELECTRONICS DIVISION 
1401 E. El Segundo Blvd., Hawthorne (Los Angeles) California 


* TRADEMARK REG S Pat. OFF 
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NEW LITERATURE... 


in connection with the military serv- 
ices. GENERAL ELECTRIC, Light 
Military Electronics Department, 
Utica, N.Y. For copy: 

CIRCLE 270 ON READER CARD 


CUSTOMER ASSISTANCE: A four phase 
program is outlined for customer 
service in electronic data processing 
systems. A list of the facilities and 
services is included. RADIO COR- 
PORATION OF AMERICA, Elec- 
tronic Data Processing Division, 
Camden, N.]J. For copy: 
CIRCLE 271 ON READER CARD 


COMMUNICATIONS PRINTERS: High 
speed print-out of data transmitted 
over telephone, telegraph or radio 
links is the topic of this four-page 
brochure. Specifications and applica- 
tions are included. STROMBERG- 
CARLSON, P.O. Box 2449, San 
Diego 12, Calif. For copy: 
CIRCLE 272 ON READER CARD 


MAGNETIC MEMORIES: Series 3100 
magnetic memories is described fully 
through the use of text diagrams and 
photographs. A list of applications is 
also contained in the _ publication. 
RESE ENGINEERING, INC., 73] 
Arch St., Philadelphia 6, Penna. For 
copy: 
CIRCLE 273 ON READER CARD 


MINIATURIZED MEMORY PLANE: Onper- 
ational data, typical values, type of 
construction and criteria for data are 
highlighted in this brochure on a 
memory matrix using ferrite cores. 
GENERAL CERAMICS, Keasbey, 
N.J. For copy: 
CIRCLE 274 ON READER CARD 


DATA PROCESSING SYSTEM: The 2000 
electronic data processing system is 
broken-down and described in_ this 
information kit recently made avail- 
able. The central computer, mag- 
netic drum storage, magnetic tape 
system, high speed printer and pa- 
‘r tape system are described. PHIL- 
per tape system are described. ‘ 
CO CORP., Computer Division, Wil- 
low Grove, Penna. For copy: 
CIRCLE 275 ON READER CARD 


SWITCH LINE: Applications, materials 
and characteristics of a complete line 
of switches are detailed in a 48-page 
catalog. THE DAVEN CO., Living- 
ston, N.J. For Copy: 

CIRCLE 276 ON READER CARD 


FOREIGN LITERATURE: A 22-page Gov- 
ernment report entitled “Chinese Com- 
munist Development of Teleprinte: 
and Facsimile Equipment” has been 
published. Send 75 cents to OTS. 
BDSA, U. S. Department of Com- 


merce, Washington 25, D. C. 
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IN HIGH-SPEED DIGITAL PROCESSING 





EPSCO DELIVERS ITS SPECIFICATION 


Epsco’s new solid-state S-2010 is a universal 
recording unit which accepts digital data from 
a wide variety of sources and records it on 
magnetic tape in any specified digital computer 
format. 


Used in conjunction with a digital output data 
gathering system, the S-2010 automatically 
processes data into computer-acceptable form, 
saving hundreds of man-hours of data reduc- 
tion and hundreds of computer translation 
hours in reprocessing raw data into a form suit- 
able for high speed computation. 


As the data recording rate of the S-2010 is 
limited only by the maximum tape writing rate 
of the particular computer format, multiple 
channel data acquired at high sampling fre- 
quencies can be processed directly onto com- 
puter format magnetic tape. 


Twin, coincident-core memories permit con- 
tinuous incoming data to be recorded as gapped 
computer-format records with no loss of data. 
The S-2010 automatically generates all neces- 
sary gaps, parity bits, end of record, end of file 
and finish marks. 


The S-2010 — a transistorized version of 
Epsco’s famous vacuum-tube S-2000 — offers 
much greater cornpactness (1 cabinet instead 
of 3) and increased reliability. 


A complete spectrum of standard options can 
be added to the basic unit to create systems 
exactly tailored to specific needs. 


Write or call Epsco for S-2010 brochure. 

















DATA 
REDUCTION 
PROBLEMS? 


NEW S-2010 
COMPUTER FORMAT 
RECORDER automatically 


records continuous incoming 
data in gapped computer format. 
Accepts any arbitrary data 
asynchronously or synchronously 
and at varying rates. 





SPECIFICATIONS 


Memory: Two, alternating, 5u sec coincident current core memories. Operates in push-pull mode 
for continuous data input; in tandem mode for intermittent data input. Plug-in memory modules of 
256 characters each, available for expanding capacity. Choice of 256, 512, 768 or 1024 character 
capacity, in push-pull mode; up to 2048 character capacity in tandem mode. Choice of manual as 
well as automatic memory load. Memory verification read-out to line-at-a-time printer available. 
Modes of Operation: Continuous or start-stop. Binary or BCD output. Variable record length 
control. Data programming. Self-checking test mode. On-line or off-line monitoring. Single or 
double memory operation. Data source control. 

Construction: All solid-state, with quick-change, indexed plug-in circuit cards. Key logical 
elements have indicator lights, and ali cards have test points brought out and identified. 
Dimensions: Standard models, one standard 
19-inch cabinet, 82” h x 22” w x 24” d, 
Operating Environment: Temperature 32° F 
to 100° F, cooling by built-in ducting and blowers. 
Relative humidity: up to 90%. Altitude: up to 8000’ 
above sea level. 

Thermal Dissipation: 2250 BTU (mean). 


ZZ yo Power Requirements: 105 to 125 volts A.C. 
te cps. single phase, approx. 6 amperes. 











€psco 


SYSTEMS 


A Division of Epsco Incorporated, 275 Massachusetts Ave., Cambridge 39, Mass., UNiversity 4-4950 
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The Parabam Digital 
Clock provides accurate 
time-of-day for... 


display. 
also available for remote mounting. ) 
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PARABAM 
DIGITAL 
CLOCKS 
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* PROGRAMMING 

% PROCESS CONTROL 

* DATA PROCESSING 

* COMPUTING SYSTEMS 
* TEST DATA RECORDING 


up to 86,400 contact 
combinations. 


@ Time-of-day readings in incre- 
ments of one minute, tenth-minute or 
one second. 


@ Multiple or single outputs in deci- 
mal code and various codes of binary 
coded decimal. 


@ Single plane, in-line lamp bank 
1” high numerals. ( Display 


@ 24 hour or 12 hour AM-PM con- 


figurations. 


WRITE TOL \Y— 
for Technical Bulletin No. 460-5 


on the Parabam Digital Clock. 


PARABAM 


DIVISION OF 
12822 YUKON AVE., HAWTHORNE, CALIF. 








ENGINEERING «+ DEVELOPMENT 


MANUFACTURING 
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HOUSTON FEARLESS CORPORATION 





National 


Telemetering 
Conference 


SO cIENCE and Education in Tele- 


metry” is the theme of the 1961 Na- 
tional Telemetering Conference. The 


annual conference is scheduled for the 
Sheraton Chicago Hotel, Chicago, May 


99.94. 


ae 


Fifteen technical sessions will 


be presented during the three day con- 


clave, 


Following is the technical pro- 


gram. 


bo 


. Transducers 


Telecomputing Services, Inc., 
Air Force Base in Southern New Mexico on the White Sands Missile Range. 
Working with high-speed digital computers, we perform vital functions in 
the reduction, analysis, and evaluation of data gathered from various instru- 
mentation systems used on the Range in support of missile test programs. 
Our continuing growth is creating exciting and challenging new positions 
for qualified data systems engineers in the fields of missiles, satellites, and 
space travel. You are invited to investigate the opportunities for your future 
with Telecomputing Services, Inc. 
e Pleasant Modern Facility 

e Attractive Salaries 

© Group Insurance 


MONDAY, May 22 


. Workshop: Telemetry 


Standards 9:30-11:30 a.m. 


. Industrial 


9:30-11:30 a.m. 
9:00- 4:30 p.m. 


Telemetering 


Advanced Systems 


Techniques I = 2:00- 4:30 p.m. 


. Data Processing and 


Presentation 2:00- 4:30 p.m. 





10. 


Ll. 


13. 


14, 


TUESDAY, May 23 


. Workshop: Telemetry 
9:00-11:30 a.m. 


in Europe 


(7. Signal 


Conditioning 


. Flight Test Data 


Systems 


. Workshop: Telemetry 
1:30- 4:00 p.m. 


Education 
Advanced Systems 
Techniques II 

WEDNESDAY, May 24 
PCM 


Systems I 


2. Underwater 


Measurement 
Bio-Medical 
Telemetering 
PCM 
Systems II 


. RF Components and 
2:00- 4:30 p.m, 


Techniques 


Growth Potential for 
ATHEMATICIANS, PROGRAMMERS, 
ELECTRONIC ENGINEERS 


in Data Reduction 


New 





BOX 447-€E. 


Mexico Division, 


¢ Professional Working 
¢ Relocation Pay ° 
e Educational Reimbursement 


is located at Holloman 


Atmosphere 
Profit Sharing 


For Application and Further Information, write 
Director of Technical Personnel at: 


TELECOMPUTING SERVICES, 


SUBSIDIARY OF 


TELECOMPUTING 
HOLLOMAN AIR FORCE BASE, NEW MEXICO 


INC, 


CORPORATION 
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9:00-11:30 a.m. 


9:00-11:30 a.m. 


1:30- 4:00 p.m. 


9:00-11:30 a.m. 


9:00-11:30 a.m. 


2:00- 4:30 p.m. 


2:00- 4:30 p.m. 
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Plus & Minus... 


by Herb Grosch 


T ue MOST IMPORTANT single 


characteristic of the digital computer is 
its generality of application. Fantastic, 
almost limitless speed is important; so 
is the economy that speed makes pos- 
sible. And system reliability, whether 
due to component improvement or 
sophistication in logic, lets us envis- 
age robot lunar probes and banking 
without statements. But it is, before 
everything else, the G in GP that 
makes our daemon so powerful. An 
ant is less than a man, not because it 
is small, not because it is short-lived, 
but because it is preprogrammed. 

This was one of the battlefields of 
the musty old analog-digital war, 
fought when most of the readers of 
this column didn’t know binary digits 
from bubble gum. The current weedy 
luxuriance of the programming busi- 
ness is a shuddersome monument to 
the definitive victory of General Pur- 
poseness. 

In case you think the matter is 
closed, though, just look at the news. 
A novel large-capacity memory is de- 
veloped for language translation ex- 
periments, although the difficulties are 
clearly all on the linguistic side. The 
Army proudly unveils a ruggedized, 
expensified mobile computer, and im- 
mobilizes it in a German warehouse 
where a 705 or a UNIVAC I could 
have been at work three years ago. 
The FAA apologizes for a few hun- 
dred deaths, and mentions that a 
special computer is a little late in ap- 
pearing —to do a 205-size job, two 
years too late. Contracts are proudly 
let for missile checkout gear, while 
right down the pad a more powerful 
GP handles range safety. A bank puts 
a poor little $4 billion a year company 
in the computer business, to build a 
“special” computing system and a 
check sorter (the latter was subbed 
out!) 

These charlaytanries are not in- 
evitable. The secent Air Force policy 
has been most admirable; BMEWS, 
SACCS, and the weather system all 
use standard large general purpose 
machines, and tie them to the neces- 
sary special hardware. The savings 
must be in the tens of millions, and 
we owe the AF a professional vote of 
thanks as well as taxpayer gratitude. 

As long as there is a proud custom- 
er, ignorant money, and a greedy sup- 
plier — that is, as long as the earth 
turns — similar situations will arise. 
We should attempt, as individuals and 
through our organizations, to en- 
courage the white hats and unmask 
the black hats. 
CIRCLE 41 ON READER CARD —> 
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"THESE SNAP-IN CONTACTS 




















Low contact resistance makes 
CEC’s line of 500C miniature 
electrical connectors ideal for dry 
circuit applications. These rect- 
angular connectors are designed 
to exceed the requirements of 
MIL-C-8384A. 


The series is available in a range 
of 14 to 104 contacts with mount- 
ing hardware for flush or surface 
installation, straight or right- 
angle cable entrance and guide- 
pin or jackscrew mating. The size 
20 contacts of the line accommo- 
date AWG wire sizes 20 thru 26. 


Write for Bulletin CEC 4004-X1. 


Data Recorders Division ( 5 OF 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


Belle Howell 

































Optical recognition in Great Britain 


THE SOLARTRON READER 


S oLARTRON Electronic Reading Automation averag- 
ing approximately 200 characters per second, is Great 
Britain’s recent contribution to the field of optical scan- 


ning equipment. 
Developed at the 
Electronics Group Ltd., 


Farnborough plant of the Solartron 
the machine reads lines of charac- 


ters printed on a continuously moving roll of paper. Lines 
consist of letters and numbers up to a maximum of nine 
with each character composed of two letters and up to 


seven numbers. 


The operation of Solartron is as follows: a 
conjunction with its associated circuits, pro- 
This spot of light traces on a tube 


ray tube 
duces a spot of light. 


cathode 


which faces a number of parallel lines known as a “raster.” 


The lens projects the image of the 
and as the image of the spot passes over the 


character 


raster onto the 


paper, light is reflected. These light variations are “picked- 
up” by a photomultiplier cell which has the property of 
converting the variations into electrical signals. 

The amount of computation print out of any roll, de- 
pends upon activities at the point of origin. While informa- 
tion is being processed, the computer cannot accept further 
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America’s Top Employers 
Interviewing Engineers 
In Los Angeles May 9-11 


Experienced engineers and scientists are invited to register 
for confidential interviews at this employer sponsored Career 
Center, May 9-11. No fees or charges. 


TIME: 

10 A.M. TO 9 P.M. DAILY 
LOCATION: 

THE CHAPMAN PARK HOTEL 
(3405 Wilshire Boulevard, just 
across the street from the Ambas- 
sador Hotel, headquarters for the 
W.J.C.C.) Plenty of parking! 


TELEPHONE: Dunkirk 2-8111 


lf you can't attend, write for your 
free copy of CAREER, with the 
same confidential registration torm 
Usé d at the Career Center. 

ddress Serta Dept. Ng 
15 Wes + 45 St., York 36, 


CAREER 
CHENTER 


Vocational Information Agency 


1830 West Olympic Bivd., L. A. 6 
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data until a particular operation has been completed. In 
this situation, a “busy” signal is fed back to the reader 
which holds the roll stationary until the computer is ready 
to begin again. 

Should the character reader not be able to decipher a 
figure, the audit roll passing through the machine will stop 
automatically. This permits the operator to the character 
or manually key in the information needed. 

It is claimed that Solartron operates 180 times faster 
than manual card punching and verifying and permits a 
reduction of labor costs of approximately 30 times if the 
machine can be loaded to capacity. 

Lengths of audit paper rolls used on one model of the 
machine, vary from 20 inches to 48 feet. Width is 2 
inches. These paper lengths represent a minimum of 
three lines to a maximum of 2,000. A major use of the ma- 
chine has been to read tally rolls from cash registers and 
similar printing devices. 

Solartron engineers say they chose optical rather than 
magnetic character recognition since the latter has a higher 
resolution and can sense and use more of the information 
available on paper. 








COMPUTER SERVICES 


You can solve your computer prob- 
lems quickly and economically by 
using our 32K-word storage IBM 
704, Whether you need long or short 
runs, they can be readily scheduled 
on our machine at the same attrac- 
tive rate for every shift—$275 per 
hour, including all peripheral 
equipment and operators. 


Bring your program and work in 
our Client’s Room between runs — 
Or mail us your program with in- 
structions for running it and we will 
mail back the printout within 24 
hours - Or simply leave your 
entire problem in the hands of our 
capable mathematical analysts and 
programmers. 

If you need pipe stress, structural 
stress, flow analysis, or curve fitting, 
one of our general programs might 
well be just what you are look- 
ing for. 

To use our prompt, efficient com- 
puter services, write or call us col- 


lect, Hilltop 5-4321, extension 1449, 


ELECTRIC BOAT croton, connecticut 
A vivision of GENERAL DYNAMICS 





Beare coe 
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TAKEN FROM TOMORROW, 


™ 
BIPCO Modules — Built-In-Place Components In Modular Form 





The Burroughs Corporation announces the commercial 
mvailability of tomorrow’s techniques . . . today. BIPCO 
modules combine the reality of performance, low cost 
nd immediate availability, to signal a major transition 
in the state of the art. 
| Thin Film Memory Planes and Solid State Multi-element 
Modules are the first of the BIPCO module family. The 
Thin Film Memory is capable of storing 20 words of 8 
bits each for a total of 160 bits of information, and has 
la cycle time of 0.2 microsecond. The Solid State Module 
as a binary coded decimal to decimal diode converter which 
tilizes 40 diodes in matrix logic. 


Write for BIPCO Module Technical Brochure. 
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ANOTHER 


Burroughs g-orporation 





Burroughs Corporation’s breakthrough in Built-in-Place 
Components is made possible by the unique combination 
of two major new techniques. First, multi-element com- 
ponents are simultaneously fabricated within a single de- 
vice. Second, these elements are placed in a predeter- 
mined pattern in such a manner as to facilitate complex 
internal connections. 


This combination of techniques has resulted in BIPCO 
Modular Devices with simple inputs and outputs which 
perform functions normally requiring myriads of elements 
and connectors. 


ELECTRONIC CONTRIBUTION BY 


EU’ECTRONIC TUBE ODiviston 


| Plainfield. New Jersey 











Functions with Bell System Data Phone 200 


DIAL-O-VERTER FOR DATA TRANSMISSION 


ANorTHER new electronic system 
which transmits data over the regular 
telephone network has been devel- 
oped. The Digitronics Dial-o-verter 
System was created to function with 
the Bell System Data Phone 200 at a 
speed of 1,500 words per minute. 


NEW ACOUSTICAL BATS 
SILENCE COMPUTER SOUNDS 





“The Dial-o-verter System makes 
possible the transmission and receipt 
of volumes of data, to and from many 
remote locations, at high speed,” stated 
Albert A. Auerbach, Digitronics pres- 
ident. 

The new system can replace low- 













Available in 33-yd. rolls 
(72 wide) or in cut parts. 
Black or gray. 








High-speed business machines just can’t “think’’ without making 
some noise. Luckily, Western Felt has found the way to muffle 


that noise to a murmur. 


It’s a new vinyl-coated felt. Only %” thick, bats of this new 
noise barrier absorb 100% more sound at 600 cycles per second 
...and 300% more sound at 1000 cycles per second — compared 
to previously used %” thick material. And — get this — it costs 


26% less! 


This new vinyl-coated felt bat by Western Felt is today’s ideal 
sound deadener for business machines... computer equipment... 
and for many industrial applications. It’s flameproof. Perforated 
vinyl prevents fibers from shredding. To learn how it can solve 
your sound problems, write for free samples and literature. 


WESTERN 


4021-4139 Ogden Ave. Golt 


Chicago 28, Ill. 
Branches in Principal Cities 


Dept. U 
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speed, electro-mechanical equipment. 
Currently, data may be transmitted 
over private telephone or telegraph 
lines at a speed of 6 to 10 characters 
per second. The Dial-o-verter System 
operates via Data-Phone at a speed of 
150 characters per second. 


“When using the Dial-o-verter Sys- 
tem and Data-Phone, a person can 
dial, and the person at the other end 
is ready to send or receive data in 
rnachine language,” stated Mr. Auer- 
bach. “This system can bring infor- 
mation from plants to data processing 
centers, or from office to office, with 
more flexibility than private telephone 
or telegraph lines. 


“The Dial-o-verter System checks 
the line for transmission, before it per- 
mits data to be sent. Other features 
include error reporting, error retrans- 
mission options, and double parity,” 
continued Auerbach. 


The Dial-o-verter System reads or 
writes data via punched paper tape, 
punched cards or magnetic tape. It 
can transmit data in one medium at 
one point, and have it received in an- 
other medium at the other point. A 
plant can send paper tape, and have 
it produced either as cards or mag 
netic tape at the computer center, or 
vice versa. 

Using the regular telephone net- 
work via Data-Phone, data may be 
transmitted at regular local or long 
distance rates. It refuses to send data 
unless the transmission line is accept- 
able, and permits unattended operation. 


Since data to be transmitted may be 
left in a loaded position on Dial-o- 
verter, no personnel are required at 
remote stations. A single operator at 
the data center can handle the entire 
operation. 


The Dial-o-verter System is based 
on the Digitronics Model D599SR 
coupler, which forms the interconnec- 
tion between the Bell System Data- 
Phone 200 and any of the data media 
commonly in use, such as paper tape, 
punched cards or magnetic tape. 
When transmitting, it is used with a 
high-speed perforated tape reader, but 
also can function with a card reader 
or magnetic tape handler. When re- 
ceiving, the coupler functions with a 
high-speed paper tape punch, a card 
punch or a magnetic tape handler. 
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OPPORTUNITIES AT THE OUTER EDGE OF COMPUTER SCIENCE... 





SCHIZO-PROGRAMMING™ 








*SCHIZO-PROGRAMMING. This is a symbolic representation of an 
experimental, split-memory multi-programming technique 
now being investigated. One portion of the machine memory 
will be used for continuous scientific computations. The other, 
for real-time data handling problems that put random instan- 
taneous computational demands on the computer. For this 
unusual problem mix, intricate programming systems are 
being analyzed and prepared for the efficient space-sharing 
of the IBM 7090 magnetic core memory and time-sharing 
of its central processing unit. 











Home of the General Motors Research Laboratories consists of these eight 
buildings making up part of the 330-au;e GM Technical Center. This modern 
campus of technology is located in suburban Warren, 13 miles north of down- 
town Detroit and within casy driving distance of top Michigan and Canadian 
recreational areas. 





The latest computers can carry on many operations simul- 
taneously—with part of their memory units completely 
unaware of what another part is doing. This demands a 
new level of sophistication for programming systems. 


Here at the General Motors Research Laboratories, the 
development of such advanced programming techniques 
is part of a long-term effort aimed at extending the sensor, 
problem-solving, and motor capabilities of computers. 
If you are interested in projects at the outer edges of 
computer science— where you are free to discover and can 
do your most constructive work—investigate the many 
opportunities in our growing computer staff. 

Immediate non-routine assignments, many at the senior 
level, are now open in these areas: PROGRAMMING SYSTEMS 
... PATTERN AND CHARACTER RECOGNITION . . . NUMERICAL ANALYSIS 
. .. PROBLEM-ORIENTED LANGUAGES . . . and NUMERICAL CONTROL. 
For those qualified in any of these areas, we invite you 
Weee 

Discuss the unusual growth opportunities at GM Research 
with management members of our computer staff while 
attending the WESTERN JOINT COMPUTER CONFERENCE in Los 
Angeles, May 9, 10, and 11. Call Mr. D. E. Hart, Head 
of the Digital Computations Department, at DU 7-5134 
Tuesday through Thursday to arrange a convenient 
appointment or... 

Send us a brief résumé today. Write: 


Mr. J. B. Sparhawk, Personnel Staff 


General Motors Research Laboratories 
WARREN, MICHIGAN 
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ell Mid Selilicts 
card to printer 


processor to printer 


adc to printer 


It's almost sinfully easy to drive rotary- 
bar printers when you use DI/AN’s RBP 
Series Buffer and Control Units. All the 





circuitry with proven reliability. Price 
and delivery will discourage you from 
building your own. 


control functions, accessory features, 


and format flexibility a reasonable man 
could want —in a surprisingly compact 
package. We leave room for three extra 
cards—for unreasonable special require- 
ments. All solid-state, magnetic-storage 


We want to send you a handful of spec- 
ification and applications literature on 
our complete line of sequential-access 
and special-purpose buffers. Fascinating 
reading. Write today. 


DI/AN CONTROLS, INC. 


40 LEON STREET, BOSTON 15, MASSACHUSETTS 
magnetic digital/analog systems and components 
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THE 


INTERNATIONAL DATA 
PROCESSING EXHIBIT 


will be held with the 
16th NATIONAL CONFERENCE of the 





ASSOCIATION FOR COMPUTING MACHINERY 


September 6, 7, and 8, 1961 
Statler-Hilton Hotel, Los Angeles 


Arrangements 


B, F, Handy, Jr. 
Litton Systems, Inc. 
5500 Canoga Ave, 
Woodland -Hills, Calif. 
Diamond 64040 


Exhibits 

E. Floyd Sherman 
Control Data Corp. 
8421 Wilshire Blvd. 
Beverly Hills, Calif. 
Olympia 26280 


SEVERAL CHOICE BOOTHS ARE STILL AVAILABLE 
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Within years... 


Telephone Calls 


N INTELLIGIBLE telephone con- 
versation from continent to continent 
with different languages being spoken 
on either end of the line will be pos- 
sible within the next 20 years through 
advanced communications and data 
processing devices, Dr. Edwin G., 
Schneider of Sylvania Electric Prod- 
ucts Inc. said recently. 

“The basic computer mechanism 
for automatic translation is already in 
existence, although primitive,” he said. 
“To complete the translation for spo- 
ken words, it will be necessary to auto- 
matically recognize the basic sounds 
of speech, independent of the pecu- 
liarities of the speaker, and to recon- 
stitute these sounds from information 
stored in the computer memory.” 

“Rudimentary translation of Rus- 
sian into English is currently being 
carried out by a computer,” Dr. 
Schneider said. “A Russian-English 
dictionary is coded and stored in the 
computer memory. The document to 
be translated is typed out on punched 
paper tape and fed into the computer, 
which looks up the corresponding 
words in the other language. The 
document is then typed in translated 
form.” 

He said the problem of translation 
of spoken words doves not appear very 
formidable “when one considers that 
there are only 40 basic sounds used 
in English. To date, a relatively high 
degree of success has been achieved 
in generating recognizable speech by 
piecing together the appropriate arti- 
ficially generated speech sounds.” 

“The process of automatically recog- 
nizing the basic sounds has so far only 
been solved for very limited cases. 
For example, fairly reliable recognition 
of vowels clearly spoken by a male 
voice has been accomplished — but 
the same equipment was unable to 
understand women. Maybe this was 
because the men who made the ma- 
chine didn’t understand women either.” 

Dr. Schneider said, however, there 
is little doubt “that a solution for the 

speech pattern recognition will be 
found, and it will have applications 
beyond that of automatic translation.” 
Applications cited were more efficient 
use of phone lines — carrying 100 con- 
versations over a channel which now 
carries only one, and a “speech type- 
writer,” which would reproduce a spo- 
ken statement in document form. 
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ARMOUR 
RESEARCH 
FOUNDATION 


OF ILLINOIS INSTITUTE OF TECHNOLOGY 
TECHNOLOGY CENTER, CHICAGO 16, ILL. 


OPTIMIZATION 
AND 


DIGITAL COMPUTATION 


Challenging openings, in- 
cluding those of group 
leaders, are available for 
qualified applied mathe- 
maticians and digital com- 
puter programmers having 
B.S., M.S., or Ph.D. de- 
grees for research in the 
mathematical analysis and 
simulation of complex sys- 
tems. These positions offer 
an excellent opportunity 
for increased professional 
growth as a member of an 
outstanding and stimulat- 
ing scientific staff, where 
publication of technical 
papers is continually en- 
couraged. Advanced re- 
search in these vital fields 
of applied mathematics 
will open vast new areas 
of computer applications. 
Immediate openings are 
available at either our Chi- 
cago or Washington, D. C. 
area facilities for individ- 
uals with experience in one 
or more of the following 


fields ... 


DIGITAL COMPUTER 
SIMULATION 

ESTABLISHMENT OF 
PROGRAMMING SYSTEMS 

LINEAR AND NON LINEAR 
PROGRAMMING 

THEORY OF COMPUTING 
ALGORITHMS 

DESIGN OF COMPUTATIONAL 
EXPERIMENTS 

ANALYTICAL STATISTICS 

INFORMATION SYSTEM 
STUDIES 

GAME AND QUEUING THEORY 

NETWORK OPTIMIZATION 
STUDIES 

PROBABILISTIC MODELING 


In addition to the cited 
professional status, staff 
members receive attrac- 
tive salaries, up to four 
weeks vacation, generous 
insurance and retirement 
benefits, and tuition paid 
graduate study. If you are 
interested in one of these 
professional opportunities, 
please reply in confidence 
to Mr. R. B. Martin. 
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Battelle writers say ... 
Quality, 
Not Quantity 








S EEKING to solve the information 
problem by increased use of machines 
is a quantitative concept which skirts 
the most important element jn any in- 
formation system—the user. The 
theory that we need to develop in- 
formation centers based on qualitative 
not quantitative concepts was ex- 
presed by G. S. Simpson, Jr. and J. 
W. Murdock of the Battelle Institute 
in that organization’s November (1960) 
Battelle Technical Review. 

They reject the conventional idea 
that the best way to cope with the in- 
formation problem is to concentrate 
on the use of computers, data proc- 
essing machinery, reproduction and 
transmitting machines, and _ similar 
equipment. 

They contend that all a machine 
can do is to provide the researcher 
either with copies of abstracts and 
articles or with an overwhelming list 
of references to books, papers, arti- 
cles and reports — all of which are re- 
called from storage through a code 
foreign to the researcher's thought 
process. These publications must then 
be reviewed by the researcher, who 
then will have to eliminate the out-of- 
date, inapplicable, and redundant in- 
formation. 

They propose a two-fold approach 
to provide the researcher with the in- 
formation he needs in a form he can 
use: 

First, the literature received by an 
information center should be con- 
tinuously screened and evaluated by 
the scientists and research-engineers 
who use it. In this way, not only does 
the user accept a new responsibility 
with respect to scientific literature, but 
his own specialized knowledge also 
serves as qualitative filter because of 
his more intimate knowledge of the 
vagaries of the information. 

Second, to obtain a thorough know!l- 
edge of the state of the art in a par- 
ticular area, the published informa- 
tion should be supplemented with in- 
formation gained from such sources as 
discussions, conferences, letters, and 
trips. 

“A qualitative task,” states Simpson 
and Murdock, “requires the efforts of 
knowledgeable people cooperating in 
a well-planned system. Once organ- 
ized, such a system benefits the serious 
seekers of information and spares them 
from fighting the rising tide of pub- 
lications.” 
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use the professional 
approach to advance your 
career: let DATAMAN do it. 


DATAMAN takes the most efficient 
approach to exploring career oppor- 
tunities. National contacts with both 
computer manufacturers and users 
offers wider choice of opportunities. 

You get individual attention; career 
counselling on most effective utiliza- 


tion of education and experience, 
compensation and relocation. 


This professional approach costs 
u nothing. DATAMAN is retained 
y client companies. 


The service is confidential. 


Take the professional approach to 
career development. You have noth- 
ing to lose...and a world of new 
opportunity to gain. For full informa- 
tion, write today to x 


DATAM AN 


aoe ew SC ok AT SS 
PERSONNEL CONSULTANTS 


6 Beacon St., Boston, Mass. - Richmond 2-1932 
*DATA MANAGEMENT ... Recruiting Specialists 


for Data Processing and Computer Personnel 
Exclusively: 
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FOR SALE 


DATATRON 204 


COMPUTER 


with: 


Punch Card and Paper Tape Input/Output, 
Floating Point and Magnetic Tape, Spare 
Parts Included. 


UNITED GAS 
CORPORATION 
RESEARCH DEPARTMENT 


P. O. BOX 1407 
Shreveport, Louisiana 


PERRO e te en UN 1-4531 
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COMPUTER 
SPECIALISTS 


Men with 3 to 5 years’ experience 
for advanced R&D work in 


LOGIC DESIGN 
CIRCUIT DEVELOPMENT 


Digital and analog computers 
input-output systems 


RESEARCH 


Magnetic and solid-state devices 


PROGRAMMING 
Special purpose digital computers 
Engineering and scientific problems 


Projects are of the type that provide 
stimuli for professional growth. 


Write or send résumé to 


Mr. CHARLES JONES, Department 110, 


GOODYEAR 
AIRCRAFT 


Akron 15, Ohio 
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ACM Announces 
Call For Papers 


T ne SIXTEENTH National Conference of the Associa- 
tion for Computing Machinery will be held at the Statler 
Hotel, Los Angeles, on September 5-8. Local arrange- 
ments will be under the direction of Ben Handy, Litton 
Systems, Inc. 

Contributed papers concerned with all phases of analog 
and digital computation, business applications, and data 
processing are solicited. Each person wishing to contribute 
a paper to the program is requested to send to the Pro- 
gram Committee by May Ist, four copies of both a 100- 
word abstract and a four-page summary. The abstract 
should be suitable for inclusion in the printed program 
of the meeting, while the summary will be published in 
the conference preprints. These preprints will be available 
at the time of the meeting. 

Since the number of contributed papers that can be 
accepted is limited to the conference time schedule, some 
selection may be required. Papers submitted should have 
a specific title; both abstracts and summaries should be 
identified by author and affiliation. In addition, it is re- 
quested that the author select one or more of the sug- 
gested subject areas, under which his talk can be suitably 
classified. The papers should be sent to Werner L. Frank, 
Ramo-Wooldridge, 8433 Fallbrook Ave., Canoga Park, 
Calif. 

The program will include a substantial number of in- 
vited papers, survey talks, roundtable discussions, and a 
“Hall of Discussions.” 


Application data on 


Qo eo = and senate tube circuits 





Cold cathode slow tube The only handbook of counting tube 
for totalizing, sorting, applications, circuitry and specifications. 
osteo Ap ane Top source for circuit and system designers 


circuits. One of four 
gy phe tube b types, 


DEKATRON GCI10D 


in all electronic, computer and contract 
engineering fields. 


Write for your copy today. 








counting fubes 


BAlIFD-ATOMI/C, INC. 
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General Electric Intensifying 
Full-Scale Program in 


Industrial and Commercial Computers 


Available now—new opportunities for Computer Systems Design Engi- 
neers—Sr. Programmers—Systems Analysts—Applications Consultants 


The GE 225 has been widely acclaimed by customers; it is only the first of a line of 


; 
t ot 


planned systems, A nationwide network of sales offices and customer data centers is 
on the way. And, looking ahead with long-range as well as short-term objectives, 
engineering research and development and applications are expanding operations to 
include all types of computers—with particular emphasis on systems for such indus- 
tries as oil, steel, chemicals, communications, nuclear power, etc. 


COMPUTER SYSTEMS 
DESIGN ENGINEERS 


At Phoenix, Arizona 


Opening new engineering design area in spe- 
cial purpose systems to broaden and/or open 
new potential in the commercial and industrial 
fields. 


Openings for EEs and MEs—with experience 
in computer or electronic systems design, Ad- 
vanced systems engineering on large and small 
commercial systems as well as industrial and 
process control systems. [The bulk of the de- 
sign detail is handled through new automa- 
tion techniques], 


Automated Logic Design * Transistor Circuit 
Design * Advanced Systems Evaluation and 
Analysis * Peripheral Equipment Design * 
Automation Design Projects * Analog Engi- 
neering 


At Palo Alto, California 


Applied research at the computer laboratory 
on projects centering on: 

Thin Magnetic Film * Parametric Devices * 
Pattern and Character Recognition * Advanced 
Logic and Circuit Design * Magnetics and 
Optics 


SENIOR PROGRAMMERS 
SYSTEMS ANALYSTS 


At Phoenix, Arizona 

An opportunity to work in a new area—con- 
ducting research and development studies for 
broad application programs for engineering, 
industrial, and commercial problems. 
Openings in TECHNIQUE DEVELOPMENT: 
Programming Research * Computer Tech- 
niques and Simulation * Systems Research & 
Development * Applied Programming 
Required: BS or MS degree plus 3 to 5 years 
experience in developing basic, real-time pro- 
gram involving systems analysis, flow charting 
and coding, and program debugging. 


APPLICATION CONSULTANTS 
& COMPUTER SALES 


TECHNIQUES AND CUSTOMER CONTACT; 
Applied Industrial Programming * Business 
Applications * Scientific Programming 


Assignments Throughout The Country 


Degree in Business Administration, Mathe- 
matics or Physical Sciences plus 3 to 5 years’ 
experience in computer programming and sys- 
tems analysis. Customer consultation on sys- 
tems analysis and implementation—pre and 
post order, programming training on new 
computer systems, 





If your experience and interests 
match any of the above openings, please write in confidence 
to Mr. J. E. Torrey, Room 56-MD. 


COMPUTER DEPARTMENT 


GENERAL @® ELECTRIC 


P.O. Drawer 270 Phoenix, Arizona 


Note: You're invited to meet with representatives of the Computer Department 
at the Western Joint Computer Conference, May 9-10-11 in Los Angeles. 
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Center, May 9-11. No fees or charges. 


TIME: 

10 A.M. TO 9 P.M. DAILY 
LOCATION: 

THE CHAPMAN PARK HOTEL 
(3405 Wilshire Boulevard, just 
across the street from the Ambas- 
sador Hotel, headquarters for the 
W.J.C.C.) Plenty of parking! 


TELEPHONE: Dunkirk 2-8111 


Address: 
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America’s Top Employers | B Seas 
interviewing Engineers be 
In Los Angeles May 9-11 


Experienced engineers and scientists are invited to register 
for confidential interviews at this employer sponsored Career 


lf you can't attend, write for your 
free copy of CAREER, with the 
same confidential registration torm 
used at the Career Center. 
CAREER, Dept. 5A, 
15 West 45 St., New York 36, N.Y. 


CAREER 
CHKNTER 
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of light weight extruded aluminum offer: 
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Philco Government & 
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Radio Corporation of America, 
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with ALUMA- PLANK 
FLEXIBLE COMPUTER FLOORS 
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e@ EASE OF OPERATION — Maximum under-floor 


accessibility; Simplified relocation. 
e NO TOP CONNECTIONS — Panels are removed 


by suction cups, leaving floor area clear. 








e AUTOMATIC RELOCATING CAM ACTION — Planks 
repositioned accurately for complete stability. 


e SMALL MODULES — Multiples of 9” lengths reduce 
waste and lessen area affected by relocations. 





ITEECO, A Division of Idaho Maryland Industries Inc. 
12906 Saticoy, North Hollywood, California, TRiangle 7-982] 
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GLOBAL SYSTEMS ENGINEERING 


International Electric is the prime participant — 
the systems manager — in the development of a 
global digital command and control system which 
will provide SAC a rapid, highly modern means 
of controlling and supporting its forces through- 
out the world. 


Creation of this digital data processing system 
involves operations research, systems analysis, 
formulation of equipment requirements, program- 
ming and the systems engineering of an inte- 
grated complex of electronic sub-systems to meet 
operational requirements. Electronic systems engi- 


INTERNATIONAL ELECTRIC CORPORATION 





neers will find at I.E.C. an exceptional opportunity 
to express imagination and technical competence. 


Engineering positions are open in these areas: 
systems engineering, logical design, equipment 
development, preparation and performance of ac- 
ceptance test, design and application of peripheral 
equipment. Programmer positions involve crea- 
tion of advanced techniques in real-time program- 
ming, automatic programming simulation and 
automatic recovery. To inquire about these posi- 
tions, write Mr. J. J. Crawford, Director of 
Industrial Relations. 


An Associate of International Telephone and Telegraph Corporation 


Route 17 & Garden State Plaza, Paramus, New Jersey 


Hig 
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Decision and control in today’s military and governmental structure 

frequently must follow almost as soon as events occur. Yet the forces involved may 

span continents. And the information for control of these forces may be enormous in 

volume. = ‘To help leaders make decisions and exert control in response to events of the moment, we at System Develop- 
ment Corporation have helped create a new technology based on automated information processing assistance. = SAGE 
is in operation as the first system of this new technology. Another— the SAC Control System—is in development. 
And we are working on two other extremely large systems in their initial stages. In contributing to these systeras we 
have dealt mainly with their analysis and synthesis, training men in their use, instructing great computers on which 
they are based — and research into future generations of systems. » We have developed an interdisciplinary approach to 
system development. The four fields are Computer Programming, Engineering, Human Factors, Operations Research. 
To staff our rapidly expanding programs in Santa Monica, California, Washington, D.C., and Paramus, N.J., we are 
seeking scientists and engineers in these fields. Please address Mr. R. L. Obrey, 2401 Colorado Avenue, in Santa Monica. 


SYSTEM DEVELOPMENT CORPORATION 


> 











of operation with powerful capability... 
.. the computer...featuring: microsecond 
speed...the CINCH interpreier...an 
expandable memory...a full line of 
peripheral equipment...systems or 


scientific use...al! at the lowest cost. 


pb) Packard Bell Computer 
A Subsidiary of Packard Beli Electronics 

1905 Armacost Avenue, Los Angeles 25, California 

LOGICAL DESIGN BY ROBERT MARK BECK, DIRECTOR OF ENGINEERING 
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installation and Maintenance 
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In purchasing or leasing a Philco 2000 Data Processing System, you 
are acquiring the ultimate in computer capabilities. Great speed, 
accuracy, capacity, reliability and flexibility are built into every 
Philco 2000. But, to realize the full benefits of these inherent ad- 
vantages, the system must ‘“‘mesh”’ perfectly with your. own indi- 
vidual needs and objectives. This is the purpose of Philco’s extensive 
customer service program—which starts long before the sale and 
continues long a/fler. 


This program embraces every possible customer aid . . . manage- 
ment seminars, systems analysis, programming, training and main- 
tenance. In scope and depth, these Philco services are unsurpassed 
in the entire industry. They back up every Philco 2000, assuring 
you the best of results from the best of computers. Write for com- 


plete information on what Philco has to offer you ...in both sys- 
tems and services. 


Phiico services are tailored to meet your individual requirements 


PHILCO 


EE) Famous for Quality the World Over 


MANAGEMENT SEMINARS. Continu- 
ing series to explain uses and potential 
advantages of Electronic Data Processing 
in specific applications. 


SYSTEMS ANALYSIS. Thorough study 
of your data processing needs and system 
recommendations to meet them. 


PROGRAMMING. Skilled programming 
assistance at your site... plus wide va- 
riety of Philco automatic programming 
systems and complete library of routines. 


CUSTOMER TRAINING. Comprehen- 
sive courses to train your personnel in all 
phases of computer operations. 


INSTALLATION and MAINTENANCE. 
Complete service provided by Philco 
engineers . . . or training for your own 
engineers. 


PUBLICATIONS. Comprehensive manu- 
als for training and programming, plus 
frequent bulletins on new developments. 


PHILCO CORPORATION ¢ GOVERNMENT & INDUSTRIAL GROUP e COMPUTER DIVISION, 3900 WELSH ROAD, WILLOW GROVE, PA. 


VISIT PHILCO'S BOOTH AT THE BUSINESS EQUIPMENT EXPOSITION 


CIRCLE $1 ON READER CARD 
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